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P erhaps it is well that one cannot 
look into the future and fortell coming 
events. The war is over, the world is 
in a turmoil, and many problems, read- 
justments and threats confront our pro- 
fession. Some headaches started before the 
war; others were born during the conflict; 
a new set began with demobolization. 

No one questions the wonderful work 
done by those of the medical profession 
while in uniform. The system, started prior 
to hostilities, of training young graduates 
for their future work resulted in the saving 
of thousands of lives, and also in returning 
more thousands of our service men to 
civilian life physically and mentally ro- 
bust, who otherwise may have been human 
wrecks for months or years. Because of the 
system of medical education, intern and 
resident training, and teamwork, these 
medicos accomplished more “miracles” 
than did the sulfa drugs, penicillin and 
plasma. All thinking men hope this sys- 
tem, interfered with and knocked galley- 
west during the war, will be permitted to 
resume where it left off, and not have a 
set of arm-chair bureaucrats inaugurate a 
lot of new theories hardly in the blue- 
print stage. All interested in medical edu- 
cation will welcome back the established 
four-year medical course with summer 
vacations, a boon to both students and 
teachers. We understand this will come 
after this year. A move in the right direc- 


tion was evidenced by a directive of 
the Procurement and Assignment Service, 
Washington, D. C., when recently they 
ordered that . . . “Hospitals . , . must 
begin at once to appoint veterans [of this 
war] to every staff position so that, with 
rare exceptions, every militant resident can 
be called to active duty not later than 
April 1, 1946 ...” In other words, the 
great majority of our house-men after 
April I St will be from the ranks of the 
honorably discharged veterans of this 
latest war. 

We (and many others) have heard and 
received letters from physicians in service 
who complain they are not being released 
with speed and dispatch. Many of our 
newspapers have filled columns on this 
topic. For the duration the civilian popu- 
lation suffered from a depleted medical 
profession. Many of these not-too-young 
men who have serviced three or four 
years, the majority married and the 
fathers of children, complain they are the 
victims of a rigid and too high point 
system, and are twiddling their thumbs 
and suffering from boredom in far aw^ay 
outposts. By the time this is in print we 
hope we’II hear that these loyal medical 
citizens will be in the process of swiftly 
being returned to civilian life. 

Our^ hospitals rendered excellent service 
to their communities during the war years. 
Without exception they worked overtime 
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and at full bed capacities with skeleton 
staffs of nurses, maids, porters, and other 
personnel. Right here a bouquet to The 
American Red Cross for the aid and serv- 
ice they gave to our hospitals during 
these trying times! They supplied volun- 
teer nurses-aids, dieticians, clerks, tele- 
phone operators and other personnel to 
their full ability. It is hoped that many of 
our nurses will return soon to their old 
posts, and that before long our hospitals 
will be adequately staffed. 

Recentl}^ President Truman offered a 
“Plan” which he says is not Socialized 
Medicine. We read and heard over the radio 
(Dr. Fishbein) the claim that the “Plan” 
IS Socialized Medicine. Whatever the out- 
come we hope that we, as physicians, will 
not get it “in the neck” and have to labor 
under a system dominated by politicians 
and stuffed shirts who “yield to no man, 
etc. ...” 

Publishers and editors of scientific jour- 
nals have not escaped the war years. 
Confronted with a serious paper shortage, 
government rules and restrictions, and with 
so many physicians in uniform and out of 
the countr3% the task of publishing a 
quality journal month after month has not 
been an easy one. But with the Peace [sic] 
we hope soon to get back on a prewar 
schedule. Even at this earlj' date we note 


an increase in the number of articles sub- 
mitted for publication, a!nd an increasingly 
greater number are of a high order of 
merit. One day we trust we will find it 
possible greatly to increase our yearly 
number of text pages. We have two 
Special Numbers in the making for 1946, 
and we hope to be able to afford more 
color. We intend sticking to our policy of 
selecting only articles that impart prac- 
tical knowledge and that stimulate thought 
and prove valuable to the reader. That we 
are on the right track is evidenced in our 
circulation and our distribution, for we are 
read in every country in the world. 

And so for the year 1946 it is hoped that 
man}^ of our problems will be solved to 
our satisfaction, that our young men will 
be provided with means to receive the 
added training they need (especially true 
for the “3 year hurry-up group), that 
large funds will become available for real 
medical research, that the medical col- 
leges and hospitals will quickly get back 
to normal, and that before the buds come 
out on the trees over ^ninety-five per cent 
of our physicians, now in uniform, will ^ 
have been honorably discharged and back 
in their offices, hospitals or laboratories. 

To you all for 1946, best wishes for 
health, contentment and peace. 

T. S. W. 
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THE PHYSICK-SELLHEIM PRINCIPLE OF EXTRAPERITONEAL 

CESAREAN SECTION 

ELUCIDATION OF A TECHNIC BASED ON 175 CASES 
James V. Ricci, m.d. and James P. Marr, m.d. 

NEW YORK, NEW YORK 


T he purpose of this article is primarily 
to portray the essential steps of the 
Physick-Sellheim principle of extra- 
peritoneal cesarean section. A review of 
the literature on this subject reveals a 
type of illustration which has neither 
clarified the operation nor aided the 
operator- in his initial trials. Before any 
of the present drawings were made, the 
artist, Mr. Alfred Feinberg, witnessed 
several operations in order to obtain an 
adequate 1 nowledge of the anatomic struc- 
tures involved and to absorb the operator’s 
point of view. 

The technic to be described has been 
used, with slight variations, in 175 cases, 
the extraperitoncal procedure Nvas not 
a ways indicated. This series includes 
mstances wherein the operation was per- 
lormed on surgically “clean” cases and 
even on non-laboring parturients. But it 
a so Includes a large number of patients 
in prolonged labor and with ruptured 
membranes, some of which had been sub- 
)ec e to unsuccessful vaginal instru- 
mentation—in brief, patients commonK^ 

intoed. “Ctually 

point of view, ii true 
for an extraperitoncal cesarean 
n ust be considered below par. Prolonged 

poorly sedated or 
exivi P^mofol labor, leads to physical 

Orierl 7 tinhydration. Thf added 

HI Ot an e.xcessively long suro-icai 
procedure (even though' extraperitonlaO 


may predispose the patient to certain 
hazards — surgical shock and postoperative 
uterine hemorrliage. Shock may occur 
on the operating table or immediately 
thereafter, xvhilc liemorrhage may deveIo{3 
following the cessation of styptic controls. 
To prevent shock, the usual preoperative 
infusions of saline, plasma and blood arc 
held in readiness. Prolonged labor and 
prolonged inhalation anesthesia diminish 
the eflicacy of uterine contractility. On 
this basis, adequate uterine packing is 
strongly advocated. In instances of'^un- 
successful attempts at vaginal instru- 
mentation leading to possible trauma 
of the presenting cervical lip, or even lower 
segment, the added precaution of vaginal 
packing is also advisable. 

Deaibs. There xvas one death which 
was preventable in this series of 175 cases. 
It occurred in a small private sanitarium, 
with inadequate and incompetent intern 
supervision. The patient died of exsan- 
gumation, approximately sixteen hours 
alter leaving the operating room in excel- 
lent condition. When first seen in the 
early^ hours of the morning, the patient 
was 171 extremts No blood was available. 

1 o avoid a similar catastrophe, all cesarean 
patients should be grouped prior to opera- 
ion, and bank blood should be available 
at a moment s notice. 

Vesical Injuries. The blatldw dome 
vas opened m four instances and the 
postenor wall (of the bladder) was iniure^d 
on two occasions. The iL" ^ 
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usually occurred at the vesical-urachus the bladder displacement. In all instances, 
area. The openings were small and easily repair was followed by an uneventtul 
managed. The rents in the posterior wall recovery without any lengthening oi the 



Figs. 6, 7 and 8. 

Fig. 6. Finger massage of flattened, empty bladder. This procedure helps to contract the anes- 
thetically relaxed bladder musculature and to loosen viscus from fascial capsule. 

Fig. 7. Grasping and incising of fascia transversalis and fascia vesicae anterior one inch below 
bladder dome, exactly in mid-line. Both fasciae are laminated. Terminal lamination on bladder 
musculature is left to facilitate decapsulation and protect vesical vessels. 

Fig. 8. Peritoneal and fascial relationships to bladder and lower segment exactly in mid-line. 
Cross (.\) indicates point of incision of fascia transversalis and fascia vesicae anterior as por- 
trayed in Figure 7. 


of the bladder were fully two Inches long. 
One occurred in a patient who had been 
subjected to a previous laparotrachelotomy. 
Here, the bladder was found unyieldingly 
adherent to the lower segment. The other 
occurred in a patient traumatized by in- 
experienced instrumental attempts at vagi- 
nal delivery. In this case, the lower segment 
was discolored by extravasated blood so 
that fascial identification was found dif- 
icult and a rent of the bladder musculature 
resulted. The mucosal lining, which ap- 
peared Intact, was injured while completing 


hospital stay. In two other instances, no 
bladder injury was noticed at the time of 
operation, but an ammoniacal odor ap- 
peared on the dressings for several days. 
Injuries to the dome of the bladder, or 
even injuries to the upper half, of the 
bladder (above the ureteral orifice), must 
not be considered too serious if adequate 
repair is instituted. Here the simple but 
fundamental surgical principles must be 
followed: raw surfaces must be accurately 
approximated by two layers of sutures with- 
out strangulation of tissues, and the “bite” 
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.Strictly spc.iltinp, once tin* pcriloitrsmt is 
‘'Iiolfcl,” tin* operation cc.im-s to br a tim* 
cMrapcritoiical tcs.iican. Nonet liclrss, a 


thr nrivbr abotr till' tie. ( 'ontp'rtr 
(?">*! ft thr t'l nto'xi'.il foltl ss tlii'a 
's >( to .•% o'J Sij. M rnni;^' •>) thr tie aiui 
I vti fi* "I't ).i tile pi r.’tonr.u oprnin,: tfttriar, 
tisi ,n tn.u s(i !tv t rs. . 

/Vn:/ ihiUlo. linn- urn* oni> seven 

litn) sic.itiis. .\utops\ u.is petlormn! i» 

tnur; in one c.isr. tltcir u.is an adrenal 
In nnittiiape. in tuo, iointestion ol the 
brain .nul einph>sein:i ol tin* (units, .iinf in 
the fotiith one. an inf facrani.'il heinorih.iite. 
One uas .1 monster uith Ii\tlrotephaltis. 

Plilth'ui^. d here were tinee cases ol 
phlebitis. In one c.ise, the s\\elIinK<’f one 
CNtreinity peisbted foi many months. 
Despite lliese eomplieations, a .sueeess- 
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JuWv execnted extrapevitorveal operation. Technical Minutae and Anaioniic Con- 
finiLed well within an hour, presents siderations. Examine anesthetized patien 
several distinct -advantages in immediate vaginally on the operating table. Dislodge 



Transversalis fascia 
and fascia vcsicae 
anterior 

-Between these layers of 
fascia IS the anterior 
peritoneal fold 

Scissors pointing 
to para-vesical 
fossa 


Bladder dome 

Lower segment 
covered by fascia 
vesicae posterior 

Transversalis and 
vesical fascia 
anterior 


Figs, lo, ii and 12. 

Fig. 10. Cutting of the fasciae (transversalis and anterior vesical). Scissors curve downward to the para- 
vesical fossa. This incision is made to right and left. 

Fig. II. Elevation of upper cut edges of fasciae (transversalis and anterior vesical). Between these two 
fasciae lies the anterior peritoneal fold, liberated from the anterior surface of the bladder and bladder 
dome. 

Fig. 12. Diagrammatic presentation of Figure 1 1, exactly in mid-line showing the relationship of the fasciae 
(transversalis and anterior vesical) after being incised and liberated from anterior surface of bladder and 
bladder dome. 


postoperative xeactious over aU irrtra- 
abdominal procedures. Voiding without 
catheterization is the rule. This is probably 
due to bladder manipulation during the 
operation, which counteracts the anesthetic 
muscular relaxation. Abdominal discom- 
fiture and distention, if present, are tran- 
sient and not distressing. The need for 
morphia is reduced. Fluids and food are 
relished a few hours after the operation. 
Cleansing the lower bowel the day follow- 
ing the operation hastens the feeling of 
comfort and well being. 


arv impacted fetal head in order to facilitate 
delivery. Pack the vagina with two inch 
iodoform gauze if the cervix is stumpy, 
uneffaced and “low.” The delineating 
catheter, originally introduced to outline 
the bladder, has been completely elimi- 
nated. A completely empty bladder facili- 
tates the operation and reduces bladder 
injury to a minimum. Place patient in a 
moderate Trendelenburg positiom A five 
and one-half inch Pfannenstiel incision is 
made following the course of the supra- 
symphyseal fold. For accuracy and sym- 
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ju titiilK »l fi’f'l .Dili l!ir iiO'ki. 'I'jir piAtcn’or (wrttDMc.tl fold If(s l)i-! t-rti the 
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aiuf curvature. SKin protection i.N ativixtbic. 
Incise the aponeurosis of the recti anil the 
oblicjue muscles with a pnajoinu ecl curva- 
ture; cut median tajihe cciilntlad :i distance 
of three and one-haif inches; and jtvdatl 
down to the edge of the svmph\sis. Sever 
the median teniiinous insertion libers of the 
recti at the symphysis to facilitate l.•(teral 
:lcvialion of the recti muscles. 'I'he pyra- 
inidals need not be disturbed. These initial 
laparotomy steps bring the operating field 
nlo view. 

UUSTMAJOK STKPOFTHU liXTUAPIi UITO.VFAI. 

CKSAKEAN' 


plelely enveloped (anteriorly and po.s- 
teriorly) by the vesical fa.scia. Finger 
massaging of the bladder with the fascial 
coats for a few moments helps to contract 
the anesthetically reia.ved bladder muscu- 
lature and loosen the viscus from its fascial 
capsule. The smaller the bladder circum- 
ference, the easier the liberation from its 
lower segmental bed. A firmly contracted 
bladder helps to eliminate bladder injuries. 

\\’ith two curved Kelly clamps, grasp the 
fascia transvcrsalis and the sublying juxta- 
posed anterior ix'sical fascia about a good 
inch below the bladder dome, c.vactly at 
mid-point. Between these two clamps, 
incise all the laminations of the fasciae, 


Tbc Lihcralion of the Anterior Peritoneal 
Fold from the Upper Bladder Surface and c.vccpt a layer closest to the musculature of 
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the bladder. Leaving this protective termi- 
nal lamination on the bladder permits in- 
sinuation of the finger and “decapsulation 


company.” The anterior vesical fascia 
swings completely around to cover the p(^- 
terior surface of the bladder, while the 



Figs. 15 and 16. 

Fig. 15. Fingers rest on lower uterine segment and are covered by fascia uteri and posterior vesical 
fascia. Dotted line indicates line of incision. 

Fig. 16. Cutting of fascia uteri below peritoneal fold. 

of the bladder dome with greater ease, fascia transversalis continues its spread 
and minimizes injury to the tortuous toward the lateral wall of the pelvis and 
vesical blood vessels. Enlarge this incision abdomen extraperitoneally. Make certain 
laterally to permit intrusion of index finger that the bladder dome is free. The urachus 
or use a Kelly clamp. Swing the finger (or is seldom found troublesome, since it is 
clamp) in fan fashion from left to right, adherent to the surface of the fascia vesicae 
well beyond the lateral wall of the bladder at the dome and is, therefore, easily liber- 
and well over the dome of the bladder, ated. Pregnancy tends to thin out this 
These liberated fasciae are incised arc- structure, but when fibrous and unyielding, 
like, curving downward behind Poupait’s it must be cut with care, hugging the 
ligament. This procedure exposes the para- bladder fibers. This completes the first 
vesical fossa. It is to be noted that up to the major step of the operation — the liberation 
lateral wall of the bladder, both fasciae of the anterior peritoneal fold with its 
(the anterior vesical and the transversalis) fascial protection from the anterior surface 
are incised; beyond these, the fasciae “part of the bladder and bladder dome. 




JaMMIiy, lyjC, 



f.’iNCfil ! f V I’soti.' 



Fic:. 17. Fvposcd liiwcT si-fjiiu'iu. BIikUU'I lies in tiu- spuce of Ret/iiis behind retracior 
InipRinn syinpliysis; ijeri»<meuni «ilh fiisciid cover/np is relriicled iipwanl (cepbatad). 
Crescentic incision of lower sepinentfil ninscular fiber-s. 

I'lc;. 18. Vertes in :interoj><)sierii>r position with solid obstetrical blade in place over 
brow. Delivery facilitated by fundal prevsurc exerted npainsi obstetrical blade. 

Fir,. K). Ilelntionship between cm fascia, bladder and cut surfaces of lower sepinent. 
Diapraniinatic representation of Fipiirc 18. 
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SECOND MAJOR STEP OF THE OPERATION 

The Liberation of the Posterior Peritoneal 
Fold from the Posterior Surjace oj the Bladder 
and Lower Uterine Segment. Expose the 
right paravesical fossa by careful and vig- 
orous retraction. By blunt dissection with 
a curved Kelly clamp, fray the padding 
fatty tissue. The lateral wall of the bladder 
and the outermost portion of the posterior 
peritoneal fold and the fascia uteri come 
into view. The peritoneal fold appears as a 
grayish-white transparent apron resembling 
a flattened empty hernial sac. Anatomi- 
cally, in this area lateral to the bladder 
wall, the peritoneal fold lies flattened out 
on the fascia uteri juxtaposed to the lower 
segment. Directly behind the flattened 
bladder, the peritoneal fold is the true 
vesico-uterine fold of the non-pregnant 
state, -while lateral to the bladder, the 
peritoneal fold corresponds to the layers of 
peritoneum as it “hammocks” from the 
round ligament to the anterior abdominal 
wall. Continuing the operation in the right 
paravesical fossa, identify the edge of 
the posterior peritoneal fold, displace the 
bladder laterally and downward toward the 
symphysis. Incise the transparent fascia 
uteri just below the edge of the peritoneal 
fold sufficiently to permit insertion of index 
and rriddle finger. By insinuating fingers 
from right to left, the bladder is separated 
and elevated from its lower segmental bed. 
This maneuver brings into clear view the 
dome of the bladder, the posterior vesical 
fascia, the fascia uteri (the two as one struc- 
ture), and the curved edge of the posterior 
peritoneal fold. With a scissors, cut the 
intervening tissue (fascia vesica posterior 
and fascia uteri) between dome of bladder 
and posterior peritoneal fold from the right 
to the left side of the bladder. No tissue 
should be incised until the edge of the 
peritoneal fold is clearly visible. This 
completes the second major step of the 
operation — the liberation and upward dis- 
plfmement of the posterior peritoneal fold 
and dowmward displacement of the bladder, 
exposing the entire lower segment. 

Feel the presenting part retrosymphyse- 


ally, locate mid-point of the lower segment 
and make a one-inch transverse incision. 
Hold the knife perpendicular to muscula- 
ture to avoid bevelling, which increases 
bleeding in the now thinned-out segment. 
Avoid knife injury to presenting fetal part. 
When the vertex is visible, grasp upper and 
lower cut margins with Allis clamps and 
insert a suture in the clamped tissue.These 
sutures serve as guides and for traction in 
the repair of the lower segment. Lengthen 
this incision on both sides of mid-point for 
about 2}4 to 3 inches in crescent shape. At 
the extreme ends of the incision, the mus- 
culature of the lower segment thickens 
moderately. Again insert sutures at both 
ends of incision to act as guides in the 
repair and for hemostasis. 

When the lower segment incision is com- 
pleted, remove all retractors. Do not dis- 
turb presenting vertex, irrespective of 
position. Insert solid obstetric blade or 
vectis behind the occiput, the jaw or chin, 
depending on position. Let assistant (usu- ^ 
ally anesthetist) exert vigorous pressure 
fundally and laterally tow'ard symphysis 
(Marr prefers version in all cases). If vertex 
is large and incision small, rotate vertex to 
anteroposterior position and deliver by 
extension. Immediate delivery of placenta 
is preceded by the use of pituitrin and 
ergotrate. 

Locate guide sutures and by traction 
bring the incisional margins into view. 
Pack fundus and lower segment area with 
iodoform gauze. Repair with two layers of 
chromic No. o sutures. Elevate bladder to 
original position, and with several inter- 
rupted sutures, reunite the transversalis 
fascfa. Sprinkle sulfanilamide powder over 
operative field and insert rubber tissue 
drain. 

CONCLUSION 

A series^ of cases of extraperitoneal 
cesareans is presented with a brief analysis 
of the mortality, morbidity and compli- 
cations. A technic is described and the steps 
of the procedure portrayed which facilitate 
and simplify the operation. 
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S ADDLE block is a term used to desig- 
nate a form of low spinal anesthesia. 
The term, low spinal anesthesia, 
usually implies that the areas supplied 
by the lumbar and sacral, spinal roots are 
anesthetized. In saddle block, however, 
the lowermost sacral spinal segments are 
involved and anesthesia is confined exclu- 
sively to the saddle area. Saddle block is 
useful for urological, gynecological, ortho- 
pedic and obstetrical surgery. 

This type of anesthesia has been de- 
scribed before and is by no means new.^ 
However, previous reports are not suffi- 
ciently detailed, and do not describe the 
method of obtaining the selectivity and 
controllability , the writers have developed. 
One difficulty usually encountered in the 
technic, as ordinarily described, is the 
tendency of anesthesia to spread and 
involve more than the saddle area during 
the induction period. In the writers’ 
technic, spreading is eliminated almost 
entirely. Anesthesia confined exclusively 
to the perineal area without involvement 
of the legs or thighs is consistently ob- 
tained, (Fig. I A.) By variation of dosage, 
timing and other technical factors, sen- 
sory anesthesia in the legs and thighs 
without loss of motor activity in the legs 
may be obtained. (Fig. ib.) The procedure 
may be modified further to yield low spinal 
anesthesia in the ordinary sense of the 
term. (Fig. ic.) The controllability in 
this case surpasses that allowed by low 


spinal anesthesia induced in the usual 
manner. ^ 

Previous reports have been limited to 
the use of procaine. The writers have 
extended the use of the block to other 
local anesthetic drugs. Pontocaine, nuper- 
caine and other drugs capable of longer 
action than procaine have been employed. 

MATERIALS 

In performing the block, the standard 
set usually employed for spinal anesthesia 
is satisfactory. The assembly included a 
20 gauge short beveled spinal needle, a 
5 cc. syringe equipped with a lock which 
fits the spinal needle, a 26 gauge needle 
for the intradermal wheal and a 2 cc. 
syringe which fits the wheal needle. Pro- 
caine crystals, 2 cc. of 10 per cent glucose 
prepared in physiological saline or dis- 
tilled water and i per cent procaine for the 
intradermal wheal are also necessary items. 

TECHNIC 

The patient is prepared in the usual 
manner, A hypodermic of morphine gr. 
M to yi and scopolamine gr. Hoo to Kso 
is administered one hour before induction 
of anesthesia. Omission of sedatives during 
spinal anesthesia, particularly in appre- 
hensive patients, may contribute to failure. 
On the other hand, oversedation often 
leads to a lack of cooperation by the 
patient while the block is being performed. 
A sedative dose of a short-acting bar- 


* From the Department of Anesthesia, Charity Hospital and the Department of Surgery, Louisiana State Uni- 
versity School of Medicine. 
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biturate, such as pentobarbital, may be 
given orally along with the hypodermic, 
but is not necessary. 


to perform the lumbar puncture. The 
best arrangement is to have the patient 
seated in the center of the operating table 


TABLE I 

VARIATIONS IN DOSAGE, VOLUME OF SOLUTION AND TIMING NECESSARY TO OBTAIN SADDLE OR LOW 
SPINAL ANESTHESIA WITH THE CURRENTLY EMPLOYED ANESTHETIC DRUGS 


Drug 

Prepara- 

tion 

Anesthesia in Saddle Area 
only (Fig. I a) 

Saddle Anesthesia Sensory of 
Extremities (Fig. ib) 

Motor and Sensory below 

L I (Fig. ic) 

Dose 

Mg. 

Time 
Pa- 
tient 1 
Sits 
Up- 
right 
(sec.) 

Dura- 
tion of 
Anes. 
(hr.) 

Glu- 

cose 

Solu- 

tion 

(cc.) 

Dose 

Mg. 

Time 

P.1- 

tient 

Sits 

Up- 

right 

(sec.) 

Dur.a- 
tion of 
Anes. 
(hr.) 

Glu- 

cose 

Solu- 

tion 

Dose 

Mg. 

Time 

Pa- 

tient 

Re- 

mains 

Up- 

right 

(sec.) 

Dura- 
tion of 
Anes. 
(hr.) 

1 

Glu- 

cose 

Solu- 

tion 

(cc.) 

Procaine. . . 

^ Crystals j 

50-75 

35-40 

iH 

• 

75- 

1 100 

15.20 

iH- 

i }4 

' -5 

1 

IOO-I25 

0-5 

3 Z_ 

1 

I 

1 

2.0 

Metycaine 

10% solu- 
tion 

50-75 

35-40 

1 


[ 1 j 

50-75 

15-20 

iK- 

iH 

1-5 

75-100 

0-5 i 

'iK 

2.0 

Intracaine. 

Crystals 

20-25 

35-40 

IM- 

■ 

25-30 

75-20 


'•5 

30-35 

■ 


2.0 

Monocaine 

Crystals 

35-50 

35-40 

1 ^ 4-2 

\ 

50-75 

20 

if 4 - 

iK 

> -5 

75 

0-5 

iM- 

iVz 

2.0 

Pontocainr 

; Crystals 
or 

powder 

5 

35-40 

1 2 - 
2^ 

I 

5-8 

20 

2 - 

'•5 

8-10 


2 - 
2;^ 

2.0 

Nupercaini 

: 0.5% 
solution 


40 

3 14-5 


214-5 

20 

31-2-4 

1.5 

5 


3 - 

zH 

2.0 


A solution of local anesthetic drug and 
glucose is prepared for intrathecal injec- 
tion. If procaine hydrochloride is employed, 
the crystals are dissolved in the necessary 
amount of glucose solution. (Table i.) 
The mixture is drawn into the syringe and 
set aside until the lumbar puncture is 
performed. It is desirable to prepare the 
solution in advance of the lumbar puncture. 
The possibility of failure due to dislodg- 
ment of the needle by sudden movements 
of the patient while the solution is being 
prepared is thus averted. The time- 
honored custom of withdrawing spinal 
fluid and mixing it with the anesthetic 
drug is dispensed with in this technic. 
The upright sitting position must be used 


with legs dangling over one side and arms 
folded across the chest. The patient’s 
shoulders are supported by an attendant 
who faces him as he leans slightly forward. 
The fourth interspace (between lumbar 3 
and lumbar 4) is preferred for the puncture 
but the third may be used if difficulty is 
encountered. The syringe containing the 
solution is attached to the needle and as- 
piration is attempted to determine whether 
or not spinal fluid flows freely. Not more 
than cc. of fluid should be aspirated 
into the syringe during this maneuver, 
otherwise the solution becomes diluted. 
Should the spinal fluid not flow freely, 
the syringe should be disconnected, the 
stylet replaced and the needle readjusted 
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nioNt nnport.'inec hec.utsi' failure to obtain lumbar and .sacra! .segments, /f the patient 
aneHtiieNia after an aj)j)arenlly satisfactory sits u|)right for a period of forty or fifty 
lumbar puncture is due to di.siodgment of .sccond.s, the drug bccomc.s concentrated 
the needle ihiring injection of the solution, in the conus and undergoes little or no 
After the injection is comf)leted ami the dilution with .spinal fluid. Anesthesia in 
needle is witltdrawn, the )>atient must this case is confined to the saddle area. 
rejJiain in the upright .sitting position for It is' well recognized that sensory fibers 
a period of time to be delcrmincfl by the of a nerve arc affected more readily than 
c.vtent of ane.sthesia dc.sired. 'I’he glucose, motor' fibers when c.vpo.scd under similar 
as demonstrated Iry Sise,- eause.s the pro- circumstances to a given concentral/on of a 
caine .solution lo be hyficrbaric or heavier local anesthetic drug. It is po.ssible, if a 
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local anesthetic drug is sufficiently diluted 
in the subarachnoid space, to obtain 
sensory anesthesia with little or no motor 


procaine and by allowing the patient to 
remain upright for thirty to forty seconds. 
Occasionally there may be some hypal- 




c 


Fig. 2. Variations in concentration of the drug in the conus of the dural sac and their relationships 
to the extent of anesthesia obtained. Black area indicates concentration sufficient to affect 
motor as well as sensory fibers. Dotted areas indicate dilution which affects chiefly sensory 
fibers. In a, the concentration corresponds to distribution of anesthesia shown in a of Figure i ; 
B corresponds to b of Figure i and c to c of Figure i . 



paralysis. In this technic, selectivity of dis- 
tribution and degree of intensity are 
obtained by varying the dilution at the 
different spinal segments. (Fig. 2.) Proper 
dilution is obtained by varying the amount 
of drug, volume of solution and the time 
which the patient remains upright. Anes- 
thesia confined entirely to the perineal 
area may be secured by using 50 to 75 mg. 


gesia, but usually no anesthesia at all is 
obtained over the legs and thighs. This 
extent of anesthesia is satisfactory for 
rectal, urological, gynecological and other 
perineal operations. Excellent relaxation 
of the pelvic floor and sphincters is ob- 
tained. This distribution of anesthesia, 
however, is not satisfactory for operations 
upon the fundus of the uterus, such as one 
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requires for ^^agina^ Jiysterectomy, or 
upon the bladder. These parts receive 
mneryations from the lumbar nerves which 
m this ease, are not affected by the drug! 
Analgesia, with no loss of motor activity 
in the legs, results when 75 to loo mg 
procaine are employed. The patient is 
allowed to remain upright a shorter 
interval, usually ten to fifteen seconds. 
The perineal area and genitalia are com- 
pletely anesthetized and the muscles of 
the pelvic floor arc relaxed. This distribu- 
tion of anesthesia is desirable when the 
lithotomy position is contemplated. In 
long operations, the awkwaid position 
causes discomfort if the legs and thighs 
are not anesthetized. Motor and sensory 
anesthesia below the 1st lumbar segment 
may be obtained by using too to 120 mg. 
procaine and placing the patient in the 
recumbent position immediately or within 
several seconds after completion of the 
injection. Orthopedic and other operations 
about the extremities which require muscle 
rela.xation and this distribution of anes- 
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anesthesia, ensues almost immedktelv. 

he duration of anesthesia varies from 
one to one and one-quarter hours. A sen- 
sory examination should be performed 
to determine the distribution of anesthesica 
before the operation is allowed to proceed. 

he testing is done by light pin scratches 
which the patient identifies as different 
degrees of sharpness at first. Later, the 
feeling of numbness becomes apparent. 
Once anesthesia is established at the 
desired segment, there is little tendency 
for it to “creep.” 

Metycaine, nupercaine, pontocaine, 
monocaine, intracaine and other drugs may 
be substituted for procaine with minor 
variations in technic. Dose, time, volume 
of solution, duration of anesthesia and 
other necessary details for using each drug 
are listed in Table i. The technic is funda- 
mentally the same regardless of the drug 
employed. The onset of action with each 
of these drugs, as in the case of procaine, is 
longer when glucose is used than when the 
solutions are prepared with ivater or spinal 


thesia ma,y thus be performed. 

As soon as the patient is placed in the 
recumbent position, the iiead is supported 
by a pillow and the table Is tilted to the 
reverse Trendelenburg position at an angle 
of approximately 5 degrees. A caudad, 
rather than cephaiad migration of the 
solution, is thereb}' assured. “Creeping” 
or spreading of anesthesia beyond the 
desired segment is thus averted. The 
patient must remain in the inclined position 
for a minimum of five minutes before being 
shifted to the Trendelenburg, lateral, 
Sims or other position necessary to com- 
plete the operation. The glucose becomes 
diluted with spinal fluid after this period 
of time and no longer causes a cephaiad 
advancement of the drug in the spinal 
:anal. The onset of anesthesia when 
Tfucose is used with procaine requires a 
Somewhat longer period of time than when 
arocaine alone is injected. In many in- 
jtances, five minutes or more may be neces- 
sary for motor paralysis and sensory 
anesthesia. Hypalgesia, which precedes 


fluid. Certain anesthetic drugs, notcably 
metycaine, nupercaine, and pontocaine are 
dispensed in sterile solutions in sealed 
ampules by the manufacturer because the 
crystals dissolve slowly or because they 
require buffers to maintain stability or pre- 
vent precipitation. The solution which pro- 
vides the smallest bulk is preferred in this 
technic because dilution of the glucose is 
undesirable. Besides, the success of the 
technic depends upon the use of a small 
volume of solution. 

Although the dose employed depends 
principally upon the extent of anesthesia 
desired, the age of the patient frequently 
is an additional consideration. Subjects in 
the upper age groups should receive the 
lower limits of the tabulated dose range; 
young vigorous subjects, the upper limit. 
Body weight, length of spinal cord and 
similar factors are not necessary in estima- 
tion of dosage unless extremes of height 
and weight are encountered, in which case 
the upper limits are used for tall subjects 
and the lower limit for short. 
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RESULTS 

In 500 surgical procedures involving the 
perineum, rectum, genitalia and lower ex- 
tremities, saddle block was induced in 79 
per cent and ordinary low spinal in 21 per 
cent of the cases. Patients varied from 
fifteen to eighty years of age. Procaine was 
employed in 55 per cent, nupercaine in 26 
per cent, pontocaine in 1 1 per cent, mono- 
caine in 3 per cent, metycaine in 3 per cent, 
and intracaine in 2 per cent of the cases. 
Anesthesia in the majority of the blocks 
was confined to the perineal area. In seven 
subjects in whom no satisfactory anesthesia 
was obtained, the procedure was repeated 
after ten minutes. Satisfactory anesthesia 
was obtained after the second attempt. 
Presumably the failures were due to un- 
satisfactory lumbar puncture. 

No unusual postoperative complications 
ascribable to the anesthetic were encoun- 
tered in this series. Nausea, and vomiting 
appeared in approximately 2 per cent of the 
cases. Inhalation of oxygen offered relief. 
Post-lumbar puncture headache was noted 
on two occasions. The possibility of this 
annoying and unavoidable complication 
may be considered an objection to the 
block. Neurological complications such as 
palsies, rectal incontinence, paresis of the 
extremities, which occasionally follow spinal 
anesthesia, did not appear in any instance 
in any patient in this series during the 
period of hospitalization. 

COMMENTS 

Spinal anesthesia causes a number of 
physiological disturbances, the severity of 
which is usually proportional to the dis- 
tribution and intensity of anesthesia. These 
physiological disturbances and their at- 
tendant side affects are minimal in saddle 
block. The most common, serious and vex- 
ing complication in spinal anesthesia is 
hypotension. The mechanism causing hypo- 
tension, even though it has been the sub- 
lect of considerable study, is not clear. The 
circulatory depression occurs somewhere in 
the periphery, probably in the veins. 


venules and capillaries. The relaxation of 
the muscles, the decrease in intra-abdomi- 
nal pressure, the reduction in the intra- 
thoracic negative pressure which follow the 
diminution of ventilation from intercostal 
paralysis, all cause a decrease in the 
venous return to the heart which in turn 
results in a decrease in cardiac output. The 
relaxation of the spleen and dilatation of 
the vessels in the skin from sympathetic 
paralysis contribute further to the circula- 
tory depression by causing stagnation of 
blood in the arterioles, venules and capil- 
laries. The greater the number of derma- 
tones involved and the greater the degree 
of motor paralysis, the more frequent and 
severe is the hypotension which ensues. 
Saddle block offers a distinct advantage in 
this respect because only the area neces- 
sary to complete the operation is anesthe- 
tized. The circulatory depression, therefore, 
should be minimal, or entirely absent if 
only the sacral spinal nerves are involved. 
It is poor practice to anesthetize more of 
the body area or to induce anesthesia 
of greater intensity than is necessary to 
complete the operation. This, however, is 
a frequent error committed by individuals 
not familiar with the technic of spinal 
anesthesia. 

Approximately 10 per cent of the sub- 
jects in this series developed some degree 
of circulatory depression. In each instance, 
it was successfully overcome b}?^ parenteral 
administration of ephedrine or neosyneph- 
rine. The preoperative administration of 
vasopressor drugs as a prophylactic meas- 
ure is unnecessary. In fact, it is undesirable 
as it often causes an elevation of blood 
pressure above normal. The drug should 
be held in readiness and given intra- 
venously if indicated. Hypotension did not 
appear in any subject in whom anesthesia 
was confined entirely to the perineal area. 
In the majority of instances, it was ob- 
served when anesthesia extended to the 
first lumbar segment. The wisdom of using 
spinal anesthesia in the presence of cardio- 
vascular disease, hypertension, lowered 
vital capacity, anemia, and other severe 
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and remain in the common duct, growing 
in size, and linally producing obstructive 
symptoms. 

The age incidence of the surgical and 
non-surgical groups is shown in Table in. 
There is no particular dilference in the 
age groups, the greatest incidence for 
common duct stone being between the ages 
sixty to sixty-nine years. However, the 
peak of surgery for the females is ten years 
younger than that of the male which may 
account for some of tlie dilference in 
mortality. 
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Many are under the impression that it 
is only the elderly who die from this 
condition, but from the statistics accumu- 
lated approximate!}^ 66 per cent or two- 
thirds are below seventy years of age. 
Most of these patients have had recurrent 
attacks of biliary colic extending over a 
period of years. The seriousness of this 
condition is not sufficiently appreciated 
and too much emphasis cannot be placed 
on the fact that common duct stone ranks 
first as to the cause of death from the 
surgical diseases of the biliary tract. 
While it is true that surgery carries with 
it a high mortality when stone is present, 
nevertheless, one is also struck by the 
frequency even with definite indications 
that the ducts were not explored, and how 
frequently even in face of exploration 
common duct stones were overlooked. 

Out of a total of sixty-two operative 
cases there were thirty-four autopsies 


obtained, eight of which or 23.53 P®)" cent 
showed common duct stones which had 
been overlooked after the ducts had been 
explored and definite signs and symptoms 
of common duct obstruction were present 
before surgery. 

It is true that these patients are poor 
risks and there is no doubt that it is the 
duration of the disease that produces both 
the surgical and non-surgical sequelae, 
and it is only through early surgery that 
there will be a substantial reduction of 
mortality. (Table iv.) 


Table iv 


Cause of death (autopsy) 

Non- 

surgical 

Surgical 

Cholangitis and suppurative cholan- 



gitis 






Cirrhosis 

10 

I 

Common duct stone 

6 

2 

Phclophlebitis 

2 

0 

Subphrenic 

2 

2 

Liver abscess 

2 

I 

General peritonitis 

I 

5 

Perforated duct 

1 

2 

Arteriosclerosis 

r 

I 

Ruptured gallbladder 

I 

0 

Bile peritonitis 

I 


Pericholecystic abscess 

I 


Overlooked common duct stone. . . . 


8 

Hepato renal syndrome 


3 

Shock 



Perforated duodenum 


J 

1 

Perforated colon 


I 

Total autopsies 

52 

34 


As noted from the above table cho- 
langitis and suppurative cholangitis played 
the principal role in the causation of 
death. Cirrhosis of the liver was second 
which bears mute testimony of a long 
continued biliary tract disease. . 

It is noteworthy in studying the above 
table that the respiratory cause of death 
is entirely lacking. The postoperative 
pulmonary complications .which usually 
rank near the top in producing the mor- 
tality played no part in these deaths, 
for ^ the pathologist ascribed their cause 
entirely to the sequelae of common duct 
stone. 
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W HEN man assumed the upright 
posture he not only set himself 
apart from the animal kingdom, 
but he also set the stage for a series of 
disorders of the low back which have 
plagued him since. Probably in the whole 
field of medicine there is nothing that 
so challenges the ability of the practitioner, 
not only from the standpoint of diagnosis, 
but also therapeutically. No age group, 
except possibly the very young, can be 
said to be exempt, and the greatest 
incidence occurs in the most physically 
active part of life. 

It is, therefore, important for anyone 
who has the responsibility of observing 
and treating these patients to recognize 
and differentiate the various pathological 
factors involved. Proper treatment may 
then be instituted early. In this way long 
drawn out disability may be avoided in 
many cases. However, when one con- 
siders the low back from an anatomical 
standpoint, one is impressed with the 
fact that there are not more people 
troubled with disability in this area. 

I do not intend in this paper to con- 
cern myself with such entities as pro- 
truded intervertebral disc, neoplasms, 
infections, arthritis, etc., except to recognize 
that they do exist. 1 am more concerned 
with low back conditions which remain 
after the above have been excluded and 
which may be even more troublesome 
to treat. 

The lumbosacral area is subject to a 
great variety of anomalous conditions, 
and it is certainly true that these may 
produce a weak back; however, from an 
-v-ray standpoint there are other cases 
m which no distinct deviation from the 
normal can be found. In these a careful 
physical examination will often reveal 


important findings which will clarify the 
condition, and give us a firmer footing 
on which to base our therapy. 

COMPARATIVE ANATOMY 

In studying the low back it is well to 
pause for a moment and consider our 
inheritance, such as it is, from our primate 
ancestors. For an immediate example of 
a spinal column of primate type we may 
observe that of the newborn infant, 
in which the column at birth is practically 
straight. The hips are flexed and attempts 
to extend them meet with considerable 
resistance. The lumbar region of the 
human spine measures 27 per cent of the 
presacral spine at birth. This is the same 
as the adult chimpanzee. Elongation takes 
place as the child grows and in the human 
adult the lumbar spine becomes 32 per 
cent of the total presacral length.^ As the 
child begins to extend the legs in kicking 
a gradual curve appears in the lumbar 
spine, which at five months becomes quite 
pronounced. Between thirteen months 
and three years the lumbar and thoracic 
curves are quite well established, due 
in part most likely to assumption of the 
upright posture. 2 In this short period 
of time the child passes through stages 
the counterpart of which man, in his 
greater development, has taken thousands 
of years to progress through. 

To accomplish the upright posture cer- 
tain changes or modifications of the 
primate skeleton have occurred, particu- 
larly in the pelvis and lumbosacrum. 
The ilia have enlarged, widened and- 
spread out in the form of a basin offering 
easy support for the abdominal viscera. 
The lumbar spine was shortened by 
sacralization of the seventh, then the 
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sixth Junibnr vertebrae, and strengthened 
to become a flexible lever on which the 
whole weight ol the upper part of the 
body IS poised Due to the disappearance 
of the tail, the dorsal surface of the sacrum 
became free and tipped backward for the 
encroachment of the erector spinae mus- 
cles. However, Sir Arthur Keith states, 
that not a single new muscle has been 
added to accomplish the orthograde pos- 
ture. Evolution proceeded by combining 
a series of independent fasciculi acting 
individually to form a single muscle 
which acts on a region as in man rather 
than on a single vertebrae as in the 
gibbon. The brunt of adaptationaf changes 
has fallen on spinal musculature of the 
lumbar region. ' This may to the discerning 
obser\'er offer a clue to our present dif- 
ficulties. 

In order to accommodate for the up- 
right posture other changes must of 
necessity have taken place. The lower 
limbs must have early assumed the human 
form, and as headward sacralization oc- 
curred the lumbar and sacral plexuses also 
moved in this direction. The thorax was 
transformed in shape, not for respirator^' 
purposes but for postural purposes, the 
dorsal musculature of which became better 
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^scuss''"^ control and which we shall 
anatomy 

Most everyone is familiar with the 
general anatomical details of the lumbo- 
sacral region; however, there are certain 
points worthy of mention. The lumbar 
spine may^ be thought of as a complex 
universal joint operating upon a fixed 
base,^ the sacrum and ilia. It is held in 
position by a system of ligaments and 
muscles which are quite complex in their 
arrangement. The most important liga- 
ments and the ones most subject to 
strain will be those connecting the mobile 
spine to the relatively fixed sacrum and 
ilia. In the mobile portion of the spine 
the ligaments are the supra and inter- 
spinous, ligamentum flavum, posterior 
and anterior longitudinal, intervertebral 
fibrocartilage, capsular and intertrans- 
verse ligaments. At the junction of the 
spine with the sacrum the intertransverse 
ligaments are modified to form in one 
case the fan-shaped lumbosacral ligament 
attached above at the inferior border of 
the transverse process of the fifth lumbar 
spreading out to the alae of the sacrum, 
and the iliolumbar ligament which extends 


developed to aid as spinal balancers." 
At the upper end of the spinal column, 
the neck became more apparent and with 
the development of the cervical curve 
man lost his crouching posture and became 
a being unto himself, the only living 
creature able to walk erect. 

Thus we can see that we are concerning 
ourselves with a region of the bodj' which 
not only has been subjected to a great 
deal of change during the evolutionary 
process, but is not yet in equilibrium. 
There is probably no other part of the 
skeleton so subject to anomalies as is 
the lumbosacral area. It also has assumed 
the burden of upright posture without 
additional musculature; that present was 
merely strengthened. 

These then are factors over which we 
have no control. There are other conditions 


from the last lumbar transverse process to 
the inner lip of the iliac crest.® 

The muscles which include the erector 
spinae group, psoas major and quadratus 
lumborum lying posteriori}', may be said 
to act as elastic ligaments in addition to 
their function as spinal balancers. Motions 
at this joint include flexion and extension, 
lateral bending, slight rotatory and gliding. 
Rotatory motion is not possible in other 
segments. 

The nerve supply to the lumbosacrum 
comes from the posterior primary division 
of the fourth and fifth lumbar nerves. 
It is well to remember that these nerves 
are surrounded by a large venous plexus, 
congestion of which may produce pain. ' 
G. A. G. Mitchell, quoting Boniot and 
Forestier, states that the fourth and 
fifth lumbar nerves are not protected by 
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an arachnoid sheath, making them more 
subject to variations in venous pressure. 
This observation has not been confirmed.^ 
It is well to mention something of the 
lumbosacral angle and width of the fifth 
lumbar intervertebral disc. Von Lachum, 
some years ago at the New York Ortho- 
pedic Hospital and Dispensary, deter- 
mined the average angle to be 42.5 degrees. 
He considered the lumbosacral angle to be 
that angle formed by the plane of the 
superior surface of the sacrum with the 
horizontal. This angle should more prop- 
erly be called the angle of the sacrum 
rather than the lumbosacral angle. This 
measurement has wide variations as I 
have found in a study of a series of x-rays 
in both normal people and those having 
back pain at the New York Orthopedic 
Hospital.® The width of the fifth lumbar 
intervertebral disc also varies, but seems 
to be more frequently narrow in backache 
cases. Brav, Bruck and Fruchter reported 
standard disc measurements to be as 
follows; 

Posterior disc, male 5 mm. 

female 5 mm. 

Anterior disc, male 18 mm. 

female 13 mm. 

In a series of seventy backache cases as 
compared with thirty-five normal controls 
these men found thin posterior disc in 
20.6 per cent of backache cases as com- 
pared with 5.3 per cent of controls, and 
thin anterior disc in 19.1 per cent back 
cases and in 17. i per cent of controls.® 
What significance maj^ be attached to a 
thin disc is difficult to say. When a disc is 
very thin it is certainly evidence of 
degeneration if a protruded intervertebral 
disc has been eliminated. 

Symptoms 

Symptoms may be divided into acute 
and chronic. In the acute variety occurring 
most often following trauma such as a 
slip or fall or unusual lifting, there may 
be excrutiating pain in the low back 
sometimes rather generalized and some- 
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times quite localized. There is usually 
considerable muscle spasm in the erector 
spinae group and often referred pain to the 
posterior aspect of either or both legs. 
It is frequently quite difficult to examine 
these patients properly because of pain. 
Under these circumstances it is best to 
put them in bed for a period of twelve to 
twenty-four hours with analgesics and 
heat and an attempt then made to examine 
them when the acute symptoms have 
subsided. A much more intelligent analysis 
of the situation can then be made. 

The chronic variety with which we are 
most concerned may have a more or less 
insidious onset, or may have had its origin 
rather acutely following some sort of 
trauma after which chronic symptoms 
persist. The most constant sjTOptom is dull 
pain, sometimes sharp, aggravated by 
movements. It is present more or less 
constantly in the lumbosacral region al- 
though it may radiate out to the loins. 
It may be referred down the posterior 
aspect of one or both legs. In some cases it 
is present in the legs or thighs early, later 
subsiding, then returning on other occa- 
sions. Such referred pain is not necessarily 
sciatica, a term rather loosely applied to 
indicate any pain in the posterior portion 
of the thighs or calves. Some patients 
localize the pain just at the lumbosacral 
junction in the midline, whereas others 
will indicate a wide area on either side as 
the site of pain. 

In some cases the pain is present on 
tyising in the morning, whereas in others 
it occurs only after being up for several 
hours. In some cases it may disappear after 
the patient arises and limbers up. Some 
individuals will state that rest in bed 
relieves them, and in private practice 
we often see patients who have spent weeks 
in bed only to have their symptoms return 
when on their feet again. In others going 
to bed merely adds to their suffering. 

Thus it can be seen that there is no 
constant pattern, but that each individual 
case must be studied on its own merits, 
and a conlusion drawn on that basis. 
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DIAGNOSIS 

The efrcctivencss of therapy rests upon 
a veiy careful physical examination, which 
should include all parts of the body. 
Ordinary routine laboratory studies such 
as blood and urine examinations are done 
and x-ray studies made which will include 
a lateral, an anteroposterior, and an 
anterior forty-five degree oblique view 
through the lumbosacral joint. 

The examination of the back can then be 
carried out as follows: It is upon this 
examination that the program of therapy 
described later will stand or fall, for it 
is here that cases requiring some specific 
form of therapy must be eliminated. 

With the patient standing, observe the 
general posture and muscle tone. Note 
any undue prominence of the abdomen. 
Note the position of the legs, their sjmi- 
metry, and whether or not they are of 
equal length. Note the presence or absence 
of fool deformities, particularly flat feet. 

Observe the contour of the spine. Note 
any deviation from the normal such as 
scoliosis, increased lordosis, or kyphosis; 
also any depressions at the lumbosacral 
ioint which might indicate a spondylo- 


which in some patients creates a more 
normal alignment of the spine, 

_ With the patient lying down, the follow- 
ing tests are to be carried out beginning 
with the patient lying face up. As the 
examiner progresses through the tests the 
patient simply continues to roll over thus 
saving time for the examiner. 

Gaenslens Test. Drop the right leg 
oyer the edge of the table in hyperexten- 
sion. Acutely hex the opposite leg and 
^PPly gentle pressure passively in each 
. direction so as to increase the flexion on 
the left and the hyperextension on the 
right. It should be repeated for the opposite 
side in like manner. This applies a shearing 
force to the sacroiliac joint and should give 
discomfort in the presence of pathology. 

Goldlhwaxt Test. With the knee in 
flexion, flex also the hip on the same side. 
Gradually extend the knee and note the 
amount of extension possible. Repeat on 
the opposite side. This test- gives us 
information regarding the presence of 
hamstring spasm. Normally the knee can 
be extended to 180 degrees. 

Straight Leg Raising. With the knee in 
extension gradually flex the hip on the 
same side. Limitation of flexion to more 


listhesis. Note the contour of the erector 
spinae muscles on either side of the spine. 

The patient may then be asked to 
carr}'^ out the usual motions of the spine: 
flexion, e.xtension, lateral bending and 
rotation both right and left. Frequently 
limitation of motion will be noted, in 
addition to spasm of one or both erector 
spinae muscles. The patient may complain 
of pain in the posterior thighs on anterior 
flexion. Palpate the muscles with the finger 
tips during the active motions. Palpate 
the lumbosacral junction, the iliolumbar 
ligaments, the sacroiliac junction and the 
sciatic notch for painful points, also the 
sciatic nerve in the posterior thigh. 

The same observations are to be made 
with the patient seated. This position puts 
some tension on the hamstring and gluteal 
fascia and may change the picture some- 
what. The pelvis is also flexed when_seated, 


than 100 degrees may indicate tight 
gluteal or hamstring fascia or hamstring 
spasm. 

Laguerh Test. Flex the right knee and 
hip, externally rotate and abduct the 
thigh. This test should elicit spasm and 
pain in the presence of hip joint disease. 
The test is repeated for the opposite 
side. 

Oher Test. With the patient now lying 
on the left side, acutely flex the left hip 
and knee. Gradually hyperextend the right 
hip, allownng it to drop into adduction 
when it has fully extended. Tight tensor 
fascia will prevent it from adducting 
under these conditions. It can be repeated 
for the opposite side when the patient is 
rolled over in the progress of the tests. 

Ely Test. With the patient lying lace 
downward and hips extended, the examiner 
passively flexes the knees. If the quadriceps 
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fascia is tight, the buttock will raise on 
that side. 

By listing only these tests I do not 
mean to imply that they are the only ones 
in use. There are many others of equal 
value. The important point is to know 
certain tests and their value in diagnosis. 

With the patient now lying face down 
it is possible carefully to palpate the spine, 
the iliolumbar ligaments, the sacroiliac 
joints and posterior superior spines, the 
sciatic notch and also to follow the course 
of the sciatic nerve down the posterior 
thigh. Very often light pressure applied 
at the fifth lumbar spine will reveal 
considerable tenderness in this area. 

I wish to make a special point of examin- 
ing for the presence of fasciitis at this 
stage of the examination. In association 
with low back conditions it is most 
characteristically found in a rather large 
area extending as low as the sacrum, 
sometimes as high as the first lumbar 
vertebrae and out to the loins on either 
side. When a large fold of skin is grasped 
between the thumb and finger in a normal 
person and an attempt made to roll the 
fold progressively forward there is a feeling 
of- normal tissue tension. The normal skin 
does not feel thick and boggy, and is not 
•painful as this is done. In the presence of 
fasciitis the tissue is thick and boggy and 
there is quite marked pain or tenderness. 
This is particularly true if the skin is 
pinched. 

Characteristically, there are no reflex 
changes in the lower extremities in simple 
unstable fifth lumbar conditions. However, 
as a patient is seen from time to time the 
patellar or Achilles reflexes may occasion- 
ally be diminished. Unless this reaction 
occurs consistently it should be of no 
consequence, particular!}? if other findings 
are not indicative of a neurological lesion. 

TREATMENT 

We have now arrived at the point where 
we have a patient complaining of constant 
low backachfe. The examination revealed 
tenderness at lumbar five with mild 
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fasciitis present. The posture is fair, but 
there is a tendency to stand with slightly 
increased lumbar lordosis and the erector 
spinae muscles are not too well developed. 
We have also found, after carrying out the 
various tests described under examination 
above, that the gluteal and thigh fascia 
are tight. 

The x-ray may be normal or show some 
mild anomalous change such as spinae 
bifida occulta, asymmetrical facets at 
lumbar five or posterior displacement of the 
fifth lumbar vertebrae on the first sacral. 
Theodore Willis, however, believes that 
this anomaly is an optical illusion. We ■will 
consider that we are dealing in this case 
with a so-called unstable fifth lumbar 
vertebrae.'® 

We will place this patient on a program 
of therapy, that for simplicity in discussion 
will be the same for every case of this type, 
but which can be varied to suit individual 
requirements. The treatment is outlined as- 
follows — 

1. General therapy 

(a) general toning up 

(b) lumbar belt 

(c) corrective shoes 

(d) see patient frequently 

2. Physical therapy 

(a) radiant heat 

(b) massage 

(c) exercises 

3. Home therapy 

(a) bed boards and mattress 

(b) radiant heat or other forms 

(c) exercises 

General Therapy. The weak back must 
not be considered a simple local problem, 
for man}? times there are general conditions 
which may prolong the disability. The 
question of adequate sleep in the preven- 
tion of fatigue, of the patient’s working 
and living environment and of his general 
health, all must be considered. Some form 
of mild sedative or analgesic may be. 
needed for a short period. A change of 
occupation or duty is sometimes also 
necessary. 
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dieck on Ills progress tite physician should 
sec him livicc weekly for the first two weeks 
and at least once a week thereafter. In this 
'va\' changes in the treatment can be made 
in accordance with the patient’s progress. 

Often the question ol wiiether or not to 
order a (umbar belt must be decided. 1 
think that most chronic cases will benefit 
by the use of a well fitted belt. Thisshou/d 
be made just wide enough to be worn 
between the iliac crests and the trochanters. 
1 he use of a keystone sliapcd pad (Cooke 
pad), which is laced to the back of the 
bdl .so as to fit in the hoHon- of the lumbo' 
sacrum, is advanlagcous. There are many 
varieties of patent belts; however, none 
of them ofier any particular advantages 
over a simple well made bell, built to iacc 
or buckle in the front, and ndjntitablc to 
allow for changes in girth. 
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of fasciitis pinch massage to the involved 
area can be given beginning with short 
periods of five to ten minutes gradually 
increasing the time. Such massage is at 
first quite painful. 

The patient is instructed in a routine of 
graduated exercises and posture improve- 
ment which is carried out at home twice 
daily. It is well to write out instructions, 
because most patients forget very quickly 
what they are told. The exercises done at 
home will be the same as those performed 
under the direction of the physical ther- 
apist. A word of caution in the use of 
exercises may be mentioned. They should 
not be done simply to occupy the patient’s 
mind, or simply to give him something to 
do. We should have a definite end in view, 
and prescribe our exercises accordingly. 

Usually it will be necessary to strengthen 
both the anterior abdominal and erector 


Corrective shoes may be prescribed for spinac groups of muscles, and thus in- 
patients with flat feet. These may be of directly accomplish pelvic tilting or flexing 
the .s'cmi-ort hoped ic type, with an inner of the pelvis. Pelvic tilting is necessary 
iicci wedge of ks to •>((: inch and a scaphoid to decrease the angle of the sacrum, 
or long arch }):id of felt or rubber which and to place the sacrum under the 


may be glued to the inner sole. Particular 
attention should he paid to the shoes of 
women complaining of backache because 
the high hecks worn by them contribute 
to the disorder by throwing the lower 
extremities and pelvis out of balance. 

Physical Therapy, ^^^hilc all elements 
of the treatment program arc important, 
we will of necessity find ourselves depend- 
ing most upon the physical therapist 
ft is, therefore, important that the techni- 
cian understand thoroughly what is ex- 
pected of him, and that it is not simply a 
matter of turning on a light and rubbing a 
patient's back for a few minutes. It is 
such half-hearted therapy that produces 
and prolongs a great deal of low back 
disability. 

Radiant heat for twenty minute periods 
is probably the best form of heat and can 
be given verj^ easily. The light should be 
diffusely focused in its reflector so that 
there are no hot spots to burn the patient. 
This should be followed by deep massage 
for about twentj^ minutes. In the presence 


lumbar spine, much as a waiter holds a 
tray over his head with his hand. In this 
waj”^ the spine is better balanced, and the 
lumbar lordosis is decreased. 

We may begin rather gradually by- 
asking the patient to contract the anterior 
abdominal muscles several times, then 
repent the exercise and attempt to tighten 
the buttocks at the same time. In order to 
give him some idea of what we mean by 
decreasing the lumbar curve, he ma}^ be 
asked to stand with his back to a flat wall 
with heels and head touching the wall. 
He should then flatten his shoulders and 
lumbar spine against the wall, and walk- 
away with this posture. It may feel 
abnormal at first, but as he continues with 
the program it will gradually feel more 
natural. 

He may then be asked to he face up on 
the floor, elevate the arms over the head 
and take in a deep breath as this is done. 
Repeat the maneuver several times, ine 
pelvic tilting and the buttock pinching 
exercises should be repeated on the floor, 
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because under these conditions the lumbar 
lordosis is partially obliterated. To these 
may be added progressively any number of 
hip flexing, trunk bending, and breathing 
exercises with or without the use of appara- 
tus such as parallel bars, weights, etc. 

Tight fascia will usually be relaxed 
during a program of this type; however, in 
some instances more direct therapy may 
be needed. In the case of tight hamstring 
and gluteal fascia the patient may lie on a 
table face up. One or the other leg is then 
passively flexed at the hip with the knee 
extended and applying moderate pressure. 
This maneuver is carried out by the physi- 
cal therapist several times until it is 
apparent that the fascia is relaxed. Tight 
tensor fascia may be relaxed by a simple 
exercise. The patient stands at right angles 
to a 'table, about a foot from the edge. 
He then adducts the hip nearest the table, 
keeping his feet in place and supporting 
himself with his hand on the table. This 
can be repeated for the opposite side by 
simply facing about. 

Home Therapy. The patient should be 
instructed to secure a bed board measuring 
about 3 feet by 5 feet to be inserted between 
the mattress and the spring of the bed. Two 
table leaves or boards of similar dimen- 
sions will do if nothing else is available. 
If possible a firm horsehair mattress 
should also be obtained. I have in a 
number of cases seen chronic backache 
disappear as if by magic when a horsehair 
mattress and boards were substituted for 
an innerspring mattress. 

The exercises which were learned under 
the guidance of the physical therapist 
should be continued for twenty-minute 
periods twice daily, and if possible some 
form of radiant heat. If this is not availa- 
ble, some other form of heat may be used, 
such as hot moist packs, hot tub or direct 
hot shower on the back. An old fashioned 
electric toaster is a good source of dry heat. 
Any patient who is overweight or obese 
should be placed on a strict reducing diet. 
The importance of removing excess weight 
cannot be over stressed. 


With a course of treatment planned in 
this manner the patient should very shortly 
experience some relief, and very soon 
thereafter more or less complete relief. 
In some cases, however, active treatment 
may have to be carried out for three to 
four months. The patient should expect to 
continue more or less indefinitely the 
practice of correct posture, the proper 
lifting of objects and the exercises. The 
lumber belt may be discarded after a few 
months, although many patients will con- 
tinue to wear it for a certain feeling of 
security which they get. 

CONCLUSIONS 

1. Man, as a result of assuming the 
upright posture, has inherited a potentially 
weak structure, the lumbosacrum. 

2. This area is subject to anomalous 
changes and is therefore not in equilibrium. 

3. This area may be easily overburdened 
by poor posture, obesity, asthenia, and 
trauma such as slips or falls resulting in 
chronic low back disability. 

4. Every case should be carefully studied 
to rule out obvious causes of disability 
such as protruded intervertebral disc, 
infections, fracture, arthritis, anomalies, 
etc. 

5. Those cases which remain can be 
treated with gratifying results by a pro- 
gram such as outlined in this paper. 
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T he inspiration to prepare this report 
is the results obtained in the treat- 
ment of 744 consecutive burns 
with the loss of but twenty-three, 3.1 per 
cent. 

Medical literature shows such diversion 
of opinion regarding the treatment for 
burns that the physician who is called 
upon to treat an occasional burn finds 
it hard to make a decision as to which 
treatment to use. Fortunately, small burns 
heal and the patient recovers irrespective 
of the treatment used, or as a matter of 
fact, despite the treatment in many 
cases. There is no treatment which is 
ideal, that is, that will in a short period 
transfer the patient from his serious con- 
dition to one of near normalc3H Irrespective 
of the treatment used, the seriously burned 
patient has a hard road to travel. Burns 
covering 10 per cent of the body surface 
will recover in the vast majority of cases 
irrespective of what is done for them. 
Most patients having up to 25 or 30 per 
cent will recover under dilTiculties with 
almost any treatment. When the patient 
receives a burn of over 30 per cent, it 
does make a dilTerenc; what is done. 
Thirty to 40 per cent is the maximum to 
recover under many treatments, A recent 
article in one of our prominent medical 
iournals cited several hundred patients, 
in which a rcspectahie number up to 30 per 
cent were saved, a lesser number between 
30 and 40 per cent, and of the seventy-two 
who were burned 40 per cent or more 
only one recovered. The patient having a 
serious burn has a better chance of recover- 
ing following the use of tannic acid, silver 


nitrate and drying than from the use of 
any other treatment which has been 
brought forward. Three of our patients 
who had over 80 per cent of their body sur- 
faces burned recovered under the prompt 
and efficient use of tannic acid and silver 
nitrate followed by drying. One had over 
80 per cent of her skin burned and 60 per 
cent was still unliealed at the time she 
was first seen some thirty days alter the 
accident. She was temporarib'^ grafted 
from her mother and later auto-grafted. 
The second, a 86 per cent burn was seen 
six weeks after being burned and skin 
grafts were placed on the unhealed areas. 
The third patient received a burn covering 
over 90 per cent of his body surface and 
was seen on the twelfth day. His feet, 
one leg slightly above the ankle, the top 
of his bead, the apices of both axillae and 
three or lour other small scattered areas 
were not burned. Otherwise his skin was 
completely burned. He also was tem- 
porarily grafted from his father. 

These patients were saved because they 
were under treatment promptly with a 
treatment that stopped the fluid loss and 
the fluid shift at once. Experimental work^ 
on dogs, who do not weep when burned as 
humans do, show some interesting facts. 

It was determined thcit of the total fluid 
shift or edema lollowing a burn or injury 
to one side of the body, 40 per cent occurs 
during the first hour. It is, therefore, 
reasonable to assume that a treatment 
which is effective in stopping this fluid 
shift at once should save more patients 
by lessening the time over which the 
dehydration continues than one which 
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acts slower. Furthermore, the fluid loss 
in humans, also, is promptly stopped. 
We know of no experimental evidence 
as to just how much of this seepage takes 
place during the first hour but it un- 
doubtedly would be as great or greater 
than the 40 per cent shown for the fluid 
shift. 

The burned patient who dies early does 
so because of dehydration and shock due 
to the loss of circulating body fluids. 
Insufficient fluids are left in the circulating 
blood stream to carry on the bodily func- 
tions. The sooner this loss is stopped the 
less fluid is lost; and if fluids are ad- 
ministered promptl}' and in sufficient 
amounts, the patient has a better chance 
of recovery than if either is delayed. 

The application of tannic acid followed 
by silver nitrate is not the entire treatment. 
It is just as important to dry the surface 
at once and to keep it dry throughout treat- 
ment. The treatment then is most efficient. 
Unhealed areas are treated with oxyquino- 
line sulphate scarlet R gauze.*^ This gives 
the quickest and smoothest healing of any- 
thing we have ever used. 

Statements in the literature show that 
when tannic acid is injected into muscle 
or otherwise under the skin, central lobe 
damage of the liver results. The author 
does not question this fact. However, the 
conditions under this treatment are en- 
tirely different. Tannic acid solution is 
applied and immediately, within a very 
few minutes, the silver nitrate solution is 
applied. There is a chemical combination 
between the tannic acid and the fluids on 
the surface and a second chemical combi- 
nation between the silver nitrate and the 
first combination. At once, the tannic acid 
and the silver nitrate and the surface fluids 
are fixed in an insoluble, Irreversible, 
undigestible matrix, and nothing is ab- 

* 0 .\yquinoi!nc sulphate scarlet R gauze is made by 
immersing wide mesh (28 24) rolled bandages in 

the following ointment heated on a water bath, 

Rx. Oxyquinoline sulphate gr 10 

Trichiorbutanol (chloretone) gr 40 

Scarlet R (National Formulary) gr 96 

Oleum Ricmi (castor oil) ounces 4 


sorbed. As a matter of fact, the surface is 
immediately turned into one that is inocu- 
ous, protective and one that prevents the 
loss of further fluids and the further shift 
of fluids. The movement of the fluids is 
the result of the presence of irritants. These 
irritants have been removed, rendered inac- 
tive at once by the treatment. 

Medical history of the late 1890’s tells 
that after reports of the usefulness of diph- 
theria antitoxin were about to be accepted 
a hue and cry was raised against it because 
some of the patients after recovery were 
found to have heart lesions. At once anti- 
diphtheretic serum was blamed. However, 
cooler heads pointed out that quite the 
contrary occurred, that not only did the 
serum save diphtheria patients but that it 
saved them despite the heart injury. When 
this was realized antidiphtheretic anti- 
toxin promptly was restored to good favor. 

The tannic acid and silver nitrate 
treatment®’ requires drying completely, 
promptly and continuously. When this is 
carried out, as it can be, there is no 
infection under the coagulum and there is, 
therefore, no secondary period of infection 
with its rise in temperature, high white 
blood counts and all the things that 
go with them. However, when drying has 
not been completely carried out there is, of 
course, some moisture beneath and further 
systemic reaction, however to a much less 
extent than if tannic acid and silver nitrate 
had not been attempted. 

As an indication that the absorption 
of the surface substances are promptly 
stopped and further prevented is the fact 
that under this treatment urinary suppres- 
sion and albuminuria have never occurred 
in our experiences provided that grease or 
oil has not been applied either as a treat- 
ment or as the burning agent. 

Treatment of a severe burn calls for all 
.the medical knowledge that the surgeon 
has. 

The following is a brief consideration of 
the twenty-three patients who did not 
recover out of a total of 744. Not included 
in this number are two. One was seen on the 
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third day of his burn in consultation only. 
This was a man eighty-seven 5?ears of age 
who received a 15 per cent burn of his 
lower back, the fall into the hot water hav- 
ing been caused probably by an apoplectic 
stroke. He died the next day. 

The second was a girl of twelve years 
wlio was likewise seen some distance from 


about inch in diameter which was very 
superficial. On this clay, for some slight indis- 
position, the mother gave this two-year old 
child a teaspoonfiil of bicarbonate of soda 
and repeated like doses until the child had 
received eight teaspoonsfuls. When the child 
had a convulsion a pediatrician was called 
and the child was rushed to the hospital. 
He died of an alkalosis on the twenty-first day 


Portland arid who received a 60 to 70 per 
cent burn which was treated with tannic 
acid and silver nitrate .solutions without 
any attempt having been made to dry the 
surface. Of cour.se there was much infec- 
tion. When seen in consultation the appli- 
cation of a heated tent for drying was urged 
but this was never even attempted. I he 
child was sent in in a septic condition at 
the end of the third week and died within 
twenty-four hours. Slic did not receive the 
tannic acid and silver nitrate and drying 
treatment. 

CASE UEPOKTS 

Case i. E. D. age two and onc-half 
years, received several small burns of the legs 
from a stovciid which was placed m the bccl 
when under treatment for whooping cougU 
meningitis from which she sulfcred. ic was 
seen a few hours after the burn which covered 
considerably less than i per cent ol the bocly 
surfacc, of second degree. She died on the 
third day after the burn of lier meningitis as 
was proven by autopsy. Surely this was not a 

burn death. . , 

Case 11. J. B., male, forty years, received 

a 35 per cent burn from a tar explosion. 
He was under satisfactory treatment by tannic 
acid and silver nitrate and drying withm two 
hours and was seen the next day. He was m a 
tent and tlic surface was dry. Upon arriving 
at the hospital the patient called his attorney, 
made his will, and stated that lie wanted to dm 
He fought oir everything that was 
him and refused to take fiuid. He turned and 
twisted so that the needle m his vein would not 
stay in place. He died on the third day. 

Case ui. F. H., male, age two years, re- 
ceived a second and third degree fire burn ol 
about 4 per cent of his body surface and was 
seen two hours later. Grease had been applied. 
This was removed with ether. The entire area 
was healed by the eighteenth day except a spot 


after the burn. 

Case iv. E. B., male, age eighty-four years, 
received a small burn of the elbow and of the 
chest wall ncitlier being more than two by 
three inches, of second degree, when he at- 
tempted to make liimseli a hot water bottle 
after sidferiiig a chill at night. Following the 
burn he went to the hospital where it was 
determined he had pneumonia from which he 

died on the sixteenth da}^ 

Case v. J. C, male, age fifteen months, 
received a I2 to 15 per cent burn from a boiling 
coffee percolator, second degree, and two 
physicians were called. They were apprehensive 
from tlic beginning and the author was called 
to treat the child. No grease had been applied; 
tannic acid and silver mtratc were appked ^ 
the surface kept dry. The burn w^s ah hea W 
except two small areas when the child de 
^-;ilopcd aphthous stomatitis 
fourteenth day. There was a J 

tory that some other member of the Ian j 
had a similar condition a short 
Aphthous stomatitis in a burned patient 

^"cAsfv^'''rr"emaIc, age seven years, 

received a third degree fire burn Je- 

nf her body surface. The motner te 
phoned to the family physician who advised 
tlic anoUcation of vaseline and the sending 
the child to the hospital. The area burne was 
from the hairline in back to the crease 0 

S e feet tte effort was made to remove ti e 
!■ ctirface could not be kept dry 

r ; hn father. That afternoon there was a 
"mprtetme and unknown to the author 

I rliild was given sulfapyridme m 
large dosage as this drug had just come on the 
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Figs i, 2, and 3 Case vi R S , age seven years, 55 
per cent fire burn Figure i as seen from the left, 
the coagulum is dry and clean. Figure 2 is the front 
view , the patient is holding on to upturned cradle 
Figure 3 IS the same as Figure i, showing the areas 
from which the coagulum has come awaj and 
which have healed beneath. The remaining coag- 
ulum continues drj and clean Sulfapyridine dc- 
laj’cd healing of the grafts The patient died on 
the fort j -second day. 
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market. When the dressings were ehanged on 
the ninth day, it was found that not one graft 
had taken. It is believed that the sulfapyridine, 
slowing up healing as it does, took from this 
child the one chance it had of recovery. She 
died on the forty-second day. 

Case vn. P. A. M., female, age three years,’ 


received a 40 per cent second and third degree 
burn of the body from a hot alkali solution. 
She was brought to the hospital five hours 
later after a ride of fifty miles and died three 
hours after arrival, eight hours after the 
accident. When the blebs were removed the 
characteristic red and pink mottling of alkali 
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burns was seen. It was also noted when the 
tannic acid and silver nitrate were applied, 
that the coagulum took on an opalescent sheen. 




Figs. 4 and 5. Case xv. C. T. J., age twenty-six years, received a 70 per cent electrical 
burn with other injuries. Figure 4 shows patient viewed from the right; Figure 5 
shows patient viewed from the left. This patient died five hours after injury. 


This has been observed in other patients who 
have been burned by alkali solutions. The 
history and the autopsy revealed that the child 
had had measles recently with an unresolved 
pneumonia present. She was cyanotic when she 
entered the hospital. 

Case viii. R. R., female, age tw'o and one- 
half years, received a 50 per cent, third degree, 
fire burn three hours before she w^as seen. She 
came from about thirty miles out of the city, 
w'as in deep shock when she arrived and died 
six hours after the accident, three hours after 
entering the hospital. Here again the opalescent 
sheen was seen. The extent of the burn was 
increased by the application at home of large 
quantities ol dry bicarbonate of soda. This was 
noted in the wide extent from which the super- 
ficial skin came away, far beyond the areas 
wiiich were burned by the fire, and which 
showed the pink and red mottling. 


brought to the hospital three hours after the 
accident. She w'as in deep shock when seen 
having received no treatment whatsoever nor 
fluids, except a narcotic, until she arrived at 
the hospital. She died three hours after arriving 
or six hours after having been burned. 

Case x. 1 . A., female, age thirty-five years, 
received an 80 per cent, third degree, fire burn 
of her body. Tannic acid and silver nitrate 
were applied wdth drying, but she died eleven 
hours after the accident being in deep shock 
when first seen. This burn w'as very extensive 
and she w^as not seen until six hours after the 
accident. Furthermore, the room in wdrich she 
W'as treated could not be made warm nor could 
the patient be kept warm under the conditions 
presenting at the place of treatment. 

Case xi. A. F., female, age seven years, re- 
ceived a burn covering 75 per cent of her bodN' 
surface when her clothes caught fire. She was 
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seen one hour after the burn. The author 
arrived at the liospital just as the ambulance 
drivers were placing her on the bed. When 


pital and that she had received gr. morphine 
there. She died one hour later. The next morn- 
ing the physician who had sent her to the 
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' irom xiic uaurv. -i / 

. , I F^cn.tal stated that he had given her H gr- 

asked what medication she had received as ^ ^ y^ars received 

her respirations were not goo , t ley s t morphine sulphate, 

that they had stopped at the emergency hos- /2 gr- 
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Case XII. W. J., male, age fifty-five years, 
fell, immersing his hand, torearm and arm m 
a container of hot tar. Two hours were re- 


tannic acid and silver nitrate was applied two 
hours after the burn, fluids were given and the 
surface dried but the patient died seven hours 



Figs, g and io. Cascxxoi. D M., age thirty j ears, received a 65 per cent fire burn. Figure 9 shows 
patient as vic\\cd from the right; Figure 10 shows patient as viewed from the left. This patient 
died on the sixty-seventh day. 


quired by three physicians to remove the tar 
so that the surface could be tanned. A satis- 
factory tan was obtained and he \x as placed in 
bed with a cradle and the surface satisfactorily 
dried. On the eighth day one of the attendants 
developed diphtheria. All patients had their 
throats cultured. This patient, honever, refused 
to allow the intern to take a swab and xxhen 
the resident attempted to obtain same he 
knocked him down nith a blow of his fist. He 
developed diphtheria and despite treatment died 
on the eleventh day. 

Case xiii. V. T, female, age ninetj'-tno 
years, received a fire burn which covered her 
body except the soles of her feet and that por- 
tion of her head which was covered by hair 
and the domes of each axillae. Otherwise the 
entire body was seared. An application of 


alter the accident of the extent ol her burn and 
her age. 

Case xiv. R. H. M., male, age seventy- 
seven years, received an 80 per cent burn from 
tar explosion. He was seen two hours alter the 
accident and succumbed six hours later. The 
surface w'as properly tanned and dried. The 
cause of death w’as the extent of the burn in an 
aged man. His sister w'as killed outright in the 
explosion. When the patient learned this fact 
he lost the will to live. 

Case xv. C. T. J., male, age twenty-six 
years, received a burn covering over 70 per cent 
of his body surface three hours before he 
entered the hospital and came forty miles by 
automobile. On the trip to the hospital it was 
necessary for the physician to administer i gr. 
doses of morphine sulphate on three occasions 
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in order to give any comfort at all. This was an 
electric burn; the patient came in contact with 
1 15)000 \’olts at 7 ? 2 amperes, fell onto a net- 
work of high power wires, then to the ground 
about twenty feet below. All the tissues were 
burned befow a fine roughly diagonally from 
the left hip to the right side of the neck, back 
and front. The tissues wore so badly burned 
that a luimbcr of bones presented at the sur- 
face. I fc had a large contusion at the top of the 
head and a compound comminuted fracture of 
the inferior maNiiiarv with widespread lacer- 
ations of the superficial tissues. Mis breathing 
was tiepressed and he died two hours after 
arrivipg at the hospital. 

CvsE .%'vj. N. P,, age iventy-two 

months, received a hot water burn covering 55 
per cent of his body surface. I Ic was seen at the 
hospital one hour after the accident, covered 
with grease. This was removed and the area 
was then properly tanned and dried. Despite 
everything that could be done, he developed 
sepsis and aphthous stomatitis and died on 
the eleventh day. The primary application of 


January, 1540 

Case xix. V. G., male, age fifty-five years 
was burned fifty miles from Portland by the 
e.vp]osion of acetylene. In addition to the con- 
cussion he had a burn covering 25 per cent of 
his body surface and a compound fracture of 
the left femur. He came by automobile fifty 
miles and arrived in shock. The burned area 
was tanned, lie was given fluids and was coming 
out of shock when the fracture was treated bv 
an orthopedist. A plaster pans cast was applied 
covering the entire left leg and thigh and the 
left buttock, fully 30 per cent of the body 
surface. This large, cold, ivet application to a 
patient not completely out of shock caused 
him to relapse into shock from wdiich he could 
not he brought out. He died eighteen hours 
after the accident. Had the treatment of the 
fracture been delaj’^ed another twelve hours, the 
patient might have had a chance to survive. 

Case xx. N. P., female, age twenty-three 
years, received third degree burns over the 
entire body except the top of her head. She 
died six hours after the accident less than tivo 
hours after coming under treatment. 


any greasy preparation definitely increases the 
seriousness of any burn. The unavailability of 
nurses added to lire difficulty. 

Case xvii. R. M., male, age four years, 
received a second and third degree lire bum 
covering 80 per cent of his body surface. He 
was taken to a hospital where the surface was 
properly tanned except the face. Ho came under 
our care two hours after the accident having 
received no anti-shock treatment other than 
the local applications^ Fluids were started 
iniravenouslj' and by mouth but could not be 
given in large enough quantity to overcome the 
dehj'dration and the delay in starting fluids. 
Upon entering the hospital his hemoglobin was 
117 per cent and his red blood count 6,5000,000 
and three hours later the hemoglobin was 140 
per cent. Add 10 to 15 per cent for age. He died 
four hours after entering the second hospital. 
This patient should have had fluids and shock 
overcome before he was moved from the first 
to the second hospital. This, at least, would 
have given him a chance for recover3^ 

Case xviii. J. W,, female, age seventy- 
five years, received a 95 per cent, second and 
third degree burn when in her blind condition 
she set her clothes on fire from an open fire- 
place. She was seen one and one-half hours 
after the accident and although satisfactorily 
tanned died two hours later. 


Case xxi. H. \V., male, age fortj'-si.v years 
received a second and third degree burn cover- 
' ing 80 per cent of his body surface from the 
explosion of acetylene. He was seen at the 
hospital one hour later and the surface was 
tanned and dry. The large extent of the burn 
together with the injury due to concussion 
determined the outcome. He died five hours 
after the accident. 

Case xxn. J. J., female, age five and 
one-balf years, received a fire burn covering 
70 per cent of the body. She w'as seen on the 
seventeenth day and the coagulum was wet 
and had much secretion beneath it. Every 
effort was made to remove the coagulum as 
early as possible in order to skin graft the 
surface but she succumbed on the eightieth 
day. In order to keep a burned area dry, drying 
must be started at the beginning. 

Case xxin. D. M., female, age thirty 
years, received a 65 per cent fire burn. She 
arrived at the hospital three hours after the 
accident, after a vide of twenty-five miles, 
covered with unguentine. An honest effort 
was made to remove this application. It was 
impossible at any one time to get three nurses 
on the case. A serious burn requires full nursing 
attention for twentj^-four hours a day; one 
nurse of eight hours cannot overcome the 
unfavorable conditions which develop during 
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the remaining sixteen. It is believed that had 
this patient had three nurses she might have 
recovered. She was skin grafted from her 
brother and these had taken nicely at the time 
of her death. 

Of the twenty-three deaths; twelve, or 
52 per cent, died in from two to eleven 
hours after having been burned and thir- 
teen, 56.3 per cent, in the first twenty-four 
hours. These are the patients who were 
overwhelmed by their burns. No patients 
died on the second day. Eight died on the 
third to the forty-second day; of these, two 
on the third day, none on the fourth to the 
ninth day, three on the tenth and eleventh 
days, three from the twelfth to the forty- 
second day. Two died on the sixty-seventh 
and eightieth days, respectively. 

The following died of conditions not 
related to the burn; Too much soda, too 
much morphine, will to die, pneumonia, 
meningitis, measles, diphtheria and com- 
pound fracture. 

It is our belief that in only six was there 
a chance to save the patients when they 
were first seen, excepting, of course, those 
who died of extraneous conditions. The 
few that died of sepsis arrived at the hos- 
pital covered with grease or oil of some 
kind. These applications always increase 
the risk to the burned patient. Only one 
died of the many who came under our 
attention after the second day, on the 
seventeenth. 

Causes of burns were: Fire caused eleven, 
47 per cent, hot stovelids one, hot water or 
other hot liquid five, electricity one, tar 
three, and acetylene explosions two. 

The ages were: Eleven, 47.8 per cent, 
who died were below seven years of age. 
There were no deaths between eight and 
twenty-two inclusum, eight were between 
twenty-three and seventj'-four years and 
four were between seventy-five and ninetj-- 
two years. 


As to the per cent of body surface burned ; 


Per Cent 
of Burn 

1 

! No. 

1 

1 

1 Cause of Death 

i 

1 

! 2 

/ 

Meningitis; pneumonia 

2-5 

2 

Diphtheria; alkalosis 

5-10 1 

none 


1 1-20 1 

1 I 

1 Aphthous stomatitis 

21-30 1 

i 

Concussion, fracture and cast 

31-40 

i 

2 

1 

Wanted to die; measles, unresolved 
pneumonia 

41-50 

I 

Shock 

51-60 

2 

Sepsis — sulfapyridine ; sepsis — aph- 
thous stomatitis 

61-70 

1 

4 

Shock; evtent: sepsis; lack of nursing 
care 

0 

00 

5 

I Extent and concussion; moved with- 
out shock treatment; age and 
extent; too much morphine; shock 

81-90 

none ' 


91-100 i 

3 

Age and extent; age and extent; 
age and evtent 


Under the tannic acid and silver nitrate 
treatment with drying in a series of 744 
consecutive burns, twenty-three have been 
lost, or 3.1 per cent. Surely a treatment 
which gives such a, low death rate deserves 
a high place in the treatment of burns.* 
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* Since the above was presented for publication, 
thirty-four additional burned patients have been 
treated with the death of one, a total of 778 cases with 
twenty-four deaths, 3.1 per cent. The latter was of a 
sixty-three year old woman with a 65 per cent hot 
water burn contracted while in a bath tub. Death took 
place in fifteen hours. 



CONTIGUOUS SKIN FLAPS FOR WOUNDS OF THE 

EXTREMITIES 


Captain Leonard R. Rubin"^ 

MEDICAL CORPS, AIIMV OF THE UNITED STATES 


T he restoration of the wounded soldier 
to vT functioning state in the shortest 
period of time is the goal of all surgi- 
cal otliccrs. 


tlie need for penicillin and the better 
results therefrom. Concurrent!}' the ideas 
of Colonel E, W. Churchill' and Major 
Champ Lyons- on the relationship of the 



I'lc,. 1. Three c^nerul principles 
A (irivfincctncnu n 


of the contiRUDus skin 
(icinonstrutcs rotation, c 


flap technic; 
demonstrates 


irniispo'-ition. 

In the Ijasc sectors of overseas 
the secondary closure of wounds is the bu K 
of war surgery. The maiority of wounds, 
since skin loss is minimal, can be closed n 
adequate undermining and suturing o ic 
cdgc.s. However, there arc avulsed wounds 

in which the loss of skin and deep tissue .problems oi extensive _ 

makes the closure seem impossib c except 'Jj^^g^^g^ribed methods of suturing after 

bv skin grafting. But there is another alter- ‘ ^^^d rotation. . 

native to the skin graft, namely, the coi - Textbooks on surgery contain uninte 

tiguous skin nap. This method is simpl} the of the technic of skin Hap , 

mobi[i7.ation of skin adjacent or contiguot j .-.^nrl^^rruate sketches. 

to a wound by the use of planned incisions 
which permit the contiguous skin to cover 
the defect after advancement, rotation or 
transportation of the skin flap. T'g-.'d 

The increased use of contiguous skin p indications lui . 

methods of closure has grown in our prac- ^^omds which require 

tiee largely because of the application of agpL t er exposed bon 

penicillin protection and mult.plc b lo^ irregular n>y* 

transfusions for improved (,) will not adhere to „„t 

Contiguous skin Haps require extensive misswg, and (3) 

undermining and opening of ‘ contract. 

of tissue to bacterial invasion, theretor , County Hospital Affiliate. 

♦Chief of Piastic and Maxitfo-fneud Section, 


normal blood picture and wound healing 

1:™ been applied .itb » it 

every wound, extensive or likely to be siot 
in boaUnc received multiple transfusions 
Imtiulm ’bSd volume and hematoent 

ctrS’tas helped to renew interest 

Jsuturing after 


to descriptions of the technic ot sKin , 

xvfth two few and JJid 

nttomots to summarize, with the aia 

wounds of the “‘'™'hense of this technic 
The indications for the us 

.MHrh reouire new sKin 
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In short, wherever a skin cover contain- 
ing fat is desired, the contiguous skin flap 
has a place. Alternatives would be tube or 
flap grafts. 

Contiguous skin flaps have their limita- 
tions. Where the skin loss is extensive, the 
technic becomes impossible because skin 
manipulation beyond a certain point will 
shut off blood supply either by tension or 
direct severance. The flaps are best used 
where the skin is lax, as on the abdomen, 
back and face, and le.ss easily utilized on 
the arms, forearms, thighs and legs. The 
lateral aspects of the thigh and legs do not 
readily lend themselves to the procedure. 
It is almost impossible to use the technic 
on the soles of the feet, very difficult on 
the palms of the hand. 

GENERAL TECHNIC 

Granulation tissue is excised completely 
and a fresh skin margin prepared. Planned 
new incisions are made and then the flaps 
are undermined. The flaps must contain all 
layers of fat down to deep fascia. Under- 
mining is continued until the wound can 
be closed by bringing the edges together. 
The question arising immediately is how 
much undermining and how much stretch- 
ing one can do before there is loss of via- 
bility. Figures quoted by Clarkson^ have, 
on the whole, coincided with our series. 
“ In the leg, below the level of the bellies 
of the calf muscles, 4 cm. is safe. As one 
goes higher in the limb, the figures become 

7 and 8 cm. In the arm and upper forearm, 

8 to 10 cm. can be undermined.” 

Fairly large defects can be closed, de- 
pending upon the location and the direction 
of the wound. In the extremities, a wound 
running transversely is more difficult to 
close than one in a longitudinal direction. 
Thus, a transverse wound 3 cm. wide, on 
the lateral aspect of the leg will require 
extensive undermining. A similar wound on 
the lateral aspect of the thigh will also 
present difficulties. But, a defect 25 by 14 
cm. in a longitudinal direction up and down 
the thigh will close easily. No invariable 
rule can be laid down. A study of our cases 


in Table i will give some idea of the sizes of 
the wounds closed. We know of no method 
of determining the limits of safe closure 
other than the use of clinical judgment. 



Fig. 2. Illustration of Langer’s lines and of 
principal blood vessels supplying skin areas. 


Buried non-absorbable sutures are not 
employed. Deep sutures, to take the ten- 
sion off the edges, are of plain catgut No. 
00, and, where delicate flaps are used, of 
No. 0000 on atraumatic needles. 

Plaster of Paris splints are applied after 
operation and retained until we remove the 
superficial cotton sutures, usually about 
the tenth day. 

To facilitate the description and plan- 
ning of the surgerjr, we have made use of 
the standard ways of transforming irreg- 
ular wounds into geometric designs, such 
as triangles and rectangles, and have 
planned the closures to give figures H, Y, 
T, Z, etc. Planned incisions wherever pos- 
sible should be made along Langers lines. 
(Fig. 2.) The study of Langers lines or the 
natural skin lines will repay the surgeon 
with finer skin scars and more rapid 
healing. 
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-'.-.V Rubin-Contiguous Skin Fiaps 
table I 

CASH SOMMaIUES— CONTIGUOUS FLAP CLOSURES 


•’ A(«‘ of 

I Aj)«(ofm{V() Site ! Si/c cm. i Wountk '^"•cction Type of 

' in Da vs I Closure 


Remarks 


t ' lUmock 
J Bun<H.'k 
3 BintocS; 


■ 3" l>v 
! 1 5 In- 1 ( 

I ! 

' li l>v to ’ 


4 ; and lii(> ir hy to 


3 ■ Hiittoek .-ind Id)) ’ 24 hv i< 


i , i 

(1 ! Butloct; tind tldi;li 10 by 7 


28 l)V 1 1 


20 l>v 8 


I 6 l)y 14 


|)<>St. 

7 ri-i.iKi. 

» 

8 I J ftp and tJiiL'Ii 

/ 

O I TIii'kIi po*.!. 


to T/iifrli post, jiis't I 4 i)y 10 
above poplite.-il I 
space j 


It Thifili post, middle 6 by ti 


1 2 Let? })ost. 8 hy j 

1 3 j Leg post. 1 2 Iry S 


14 Leg.mcdial tSby^ 


13 Leg Literal to by 5 

16 Leg posterior 9 by 4 

1 7 Leg Intend 3 by 3 


28 f ransversc I Rotation t Uneventful 
j Plastic 

■M 7 ransversc j Rotation t Uneventful 
j Plastic 

27 ■ Transverse j Rotation 1 W'ound closed with deep layer of 

' j Plastic buried cottbn sutures. Wound edge 

I broke down and yielded Staph. 

! j albus, B, P3-oc3-ancus and C. holT- 

j 1 niani. Dr.ainagc persisted until 

1 I wound edge was c.xcised and all cot- 

j 1 ton rentoved. Resuturing was fol- 

I _ _ lowed by healing. 

36 [ I ransversc Rotation 'r Marked mu.sclc loss Necrosis about a 

J Pla.stic few sutures. Upon walking, a small 

J area over the hip broke down. Hem. 

j staph found on culture. Small split 

! skin graft placed over the defect 

I j with healing. 

11 |Li>ngilutlina! Rotation t Marked loss of muscle substance. 

I I Plastic Rotation followed bi' cellulitis and 

f I then abscess formation. Culture 

! ! yielded hem. strep, and pyoGj-aneus, 

I i Under wet dressing and dependent 

j drainage wound healed. 

13 Longitudinal Rotation t Uneventful 

i Plastic 

12 ! Longitudinal Advance- Slight suture necrosis. Then unevent- 

I went fill healing. 

1 Longitudinal Advance- Uneventful 

( nicnt 

K) j Transverse Advance- Uneventful 

1 nicnt t; 

! Plastic . 

3 I Transver.se Advance- Flap was delayed twice because oi 

I menl v s^izc of flap and color changes at 

' Plastic j time of raising. After wound closed 

f I lateral margin broke down. Four 

daj'S later margin e.xcised, resutured 
and healed. 

4 Transv-erse | Advance- Uncv-cntful 


Plastic 


! Oblique 


nicnt V 
Plastic 

Advance- Uneventful 


24 I Transverse Advancc- 


Uncvcntfii! 


chevron nicnt v 

shape Plastic 

Longitudinal Advance- Uneventful 
ment v 
Plastic 

Longitudinal Advance- Uneventful 
ment 

Longitudinal Advance- Unevcntlul 

Transverse RotSon t Uneventful. Marked edema persisted 
Plastic for a month after patient began to 
walk. Subsided after two months. 
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TABLE I {Continued) 


Case 

No. 

Anatomical Site 

Size cm. 

Age of 
Wounds 
in Days 

Direction 
of Wound 

Type of 
Closure 

Remarks 

\ 

i8 1 

Leg anteriorly up- 
per yi tibia ex- 
posed 

2 by 4 

57 

Transverse 

Transposi- 

tion 

Flap raised and delayed two times. 
Part of distal edge necrotized due to 






ischemia. Flap transposed at the 






third operation with final healing. 

19 

Leg ant. upper 

4 by 4 

245 

Circular 

Transposi- 

Flap delayed two times and then 

tibia exposed 


tion 

transposed. Site of donor flap split- 
skin grafted. 




20 

Leg ant. middle 

7 by 5 

68 

Longitudinal 

Transposi- 

Flap delayed two times. Marked 

tibia exposed 


tion 

1 

cellulitis followed first raising, lead- 
ing to frank pus. Culture grew 
Staphaureus, Cacnes and paracolon. 
Wet dressing cleared infection. 
Three weeks elapsed between first 
and second delaying stages. Site of 
donor flap covered with a split-skin 












graft. 

21 

Leg ant. tibia ex- 

10 by 3 

25 

Transverse 1 

Rotation 

Suture necrosis cleared by wet 


posed 

i 

and Ad- 
vancement! 
Y Plastic ' 

dressings. 



22 

Leg lateral to knee 

4 by 3 

73 

Transverse 1 

Advance- 1 

Wound broken down about sutures. 



ment y 

Cultures yielded Staph hem. Healed 




1 


Plastic 

under wet dressings. 

23 

Leg lateral aspect 

I 1 1 by 5 

25 

Longitudinal 

Advance- 

Superficial suture necrosis healed 



ment y 

under wet dressings. Edema of the 


' i 




Plastic 

leg, persistent when patient began 

1 

1 





Relaxing 

Incisions 

to walk. 

24 

Lee post. 1^ lower 

3 by 8 

25 

Transverse 

Advance- 

Flap was raised and delayed. It was 

exposed infected 



ment 

followed by marked infection. Cul- 


tendon 





ture grew Clostridium Chauvoei, 







Anaerobic Strep, and Staphalbus 
and B. Pyocyaneus Six cm. of the 
flap necrotized. The tendon slough 
was severe. After three weeks of 


Leg post, lower 





azochloramid dressings a split skin 
graft was laid over the granulation 
wound with complete healing. 

25 

6 by 6 

32 

Transverse 

I'ransposi- 

Flap was delayed three times. Circu- 


exposed Achilles 




tion 

lation remained very poor. The 


tendon 





distal end of the flap continued to 
slough each time. It became appar- 
ent that the defect could not be 

26 

Leg lateral aspect 





closed bj’- transposition a flap graft 
was raised from the opposite thigh 

3 by 7 

4 

Transverse 

Advance- 

Superficial suture necrosis. Healed 


Leg post, aspect 




ment h 
P lastic 

with wet dressings. 

27 

6 by 10 

23 

Transverse 

Advance- 

Distal and proximal flaps delayed. 


mid U{ 




ment h 

Distal end of proximal flap became 






Plastic 

necrotic and purulent. Culture grew 
Straph. aureus and B. proteus. 



j 




Azochloramid dressings for two 
weeks. Granulations filled the 
marked gastrocnemius defects and a 
split-skin graft was applied two 
weeks later. 
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(iasf 

i 

Age of 

Anatomical Site | Si/e cm. 

Wounds 

Nt». 

5 

in Day.s 


Post, axillary fold j 14 by 2 
coittr.icted .scar! 

1 hiokciidowu 1 

75 

21 ) 

j Post axillary fold | 15 by 1 
contracted scar i 
; btokenthmn , 

35 

3 " 

! Antecubital sp.ace | 14 by 4 

26 


1 ojH-n \Mturui ‘ 

. 1 


3 ' 

1 ' 

, .Anleculiit.il space . 10 by 2’.j 
contracleil 

I broken down 
wound 

1 20 

1 

1 

32 

1 Anti cubital space I iS by 2 
coittr.icted 
• broken tiown 

J wound 

b 3 

1 

i 

33 

1 .Antmibiial sp.ice I 12 by 2’” 

: contr.ictcd ' 

: biokeiidown 

1 wound ( 

1 

1 

j fio 

i 

31 

.•\nteeubital sp.icc ; 5 bv 1 
contr.ictcd ^ 

■ broken down 
i wound 

33 

1 Antecubital space j 12 by .( 

J 

• open wound 

i 


38 


30 


40 

41 


crciisc 

Groin o[)cn cont. 
wouikI followinii 
old closure 

Groin cont. scar 


6 Iry 3 


i •>>' 3 


l\)plileal space 
open wound 
Popliteal space 
open wound 


14 1>.V 5 
1 1 by 3 


Direction 
of Wound 


36 ' .•\ntecui)ital space j 14 j 

o|)en wound | 1 


Palm of band. Con -1 3 
traded scar 
across distal 


Longitudinal 

Longitudinal 

Longitudinal 


Type of 
Closure 


Remarks 


Longitudinal 
Longitudinal 1 Plastic 


“7.” Plastic 

“7” Plastic 

“7" Plastic 


Longitudinal 

Longitudinal 

Longitudinal 

j 

1 

I 

i 

I Longitudinal 


’z” Plastic 


“z” Plastic 


Flaps delayed. Sutured into position 
six days later. 

Few suture necrosis areas. Healed 
svith good function. 

One stage. Hern, strep, infection fol- 
lowed. Wound opened, wet dressings 
applied. Wound resutured with 
complete healing. 

One stage. Uneventful 


One stage. Distid tip became necrotic 
but healing under wet dressing gave 
a good functional result. 

One stage. Uneventful. 

One stage. Uneventful 


120 


t to 


23 

21 


Longitudinal j "z” Plastic 
Longitudinal 
Longitudinal 


Longitudinal 

Longitudinal 


- Plastic 1 Two-stage delayed procedure. Distal 
tip became necrotic after 2nd stage. 
Extensive undermining had been 
necessarv. Under wet dressings the 
defect healed in two weeks with 
good function. , 

-Y" Plastic Two stage delayed P^^^^dure. Both 
naps became cyanotic after trans- 

IS, ion -vitl, . “'3" 

peeling. Healed completely under 
wet dressings. 

Uneventful 


"z” Plastic 


"7.” Plastic 


Multiple 
Plastic 
“z” Plastic 


One stage. Flaps were 
and broke down upon walking. Are^ 
was completely excised and spl 

oJrSll WS broke down. I. 
,,or,S discharge, ealtare grc» 

S™ “P" ■">" 'X,* 

Vr:;Trcs.Tg”.;a 5 b"K” 

appTS Lth c.»P«= 

sSXiin«ot;rcro.ia -biel. 

A'fs«fdXed"isrp,-^"'<; 

^3e™cd olosarc, J : 

rp=sr^ 

rnSo£“- »de?,e. dress, 
ings, healed. 
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Case 

No. 

Anatomical Site 

Size cm. 

Age of 
Wounds 
in Daj's 

Direction 
of Wound 

Type of 
Closure 

Remarks 

42 

Popliteal space 

1 2 by I H 

. I 10 

Longitudinal 

“z” Plastic 

One-stage. Lumbar paravertebral 
block done after procedure. Distal 


broken down 





flap tip became necrotic but healed 







with wet dressings. 

43 

Popliteal space 

1 1 by 2 

140 

Longitudinal 

“z” Plastic 

Two-stage procedure. Lumbar para- 




vertebral block performed at time 


broken down 





of second operation. Uneventful 







healing. 

44 

Popliteal space 

12 by 3 

log 

Longitudinal 

“z” Plastic 

One-stage procedure. Flaps broke 
down. Culture grew staph albus and 







pyocyaneus. Azochloramid dressing 


wound 

i 

! 



cleared infection and two weeks later 
a split skin graft was applied. Com- 
plete take with good result. 

45 

Arm medial aspect 

4 by 3 

39 

Transverse 

Rotation t 

Uneventful closure. 

middle 



Plastic 

Ulna exposed. Despit marked under- 

46 

Forearm, lower 

15 by 6 

29 

Longitudinal 

Advance- 



ment 

mining, wound could not be safely 
closed. Bone was covered and wound 










partially sutured. Split-skin graft 
week later completed the closure. 

47 

Forearm 

8 by 4 

23 

Longitudinal 

Advance- 

Uneventful closure 






ment 


48 

Wrist 

4 by 5 

7 

Transverse 

Advance- 

Uneventful closure 




ment and 
rotation v 
Plastic 




49 

Ankle 

3 by 4 

191 

Longitudinal 

Rotation t 

Delayed procedure. After closure at 




Plastic 

the 2nd stage, wound broke down 
with a marked hemoljU:ic strep in- 
fection. The flaps became necrotic 
and sloughed. The wound was even- 
tually closed by a flap graft from the 
opposite thigh. 



50 

Foot Planter and 

6 by i Vi 

7 

Longitudinal 

Advance- 

Uneventful closure. 


lateral aspects 




ment 



The following diagrams and final photo- 
graphs illustrate the more specific and fine 
details of technique; (Figs. 3 to 12.) 

COMMENTS 

Circulation. No flap can exist without 
its blood supply, arterial and venous. Un- 
dermining and elevation of a flap destroy 
the vascular supply, and require that new 
channels be formed of sufiicient degree to 
maintain circulation. To avoid ischemia we 
stress the importance of a thick flap. Figure 
14 illustrates large blood vessels coursing 
through the fatty areolar tissue under the 
corium. These vessels send small branches 


up in straight lines to form anastomosing 
ple.xuses in the corium. To insure complete 
blood supply, one must include in the flap 
all layers of tissue, especially all of. the fat 
down to the fascia. 

Every surgeon doing wound closures 
must familiarize himself with the direction 
of blood vessels, as shown in Figure 2. Illus- 
trations can be found in every standard 
textbook. If possible, each flap should in- 
clude a fair sized vessel. At times, however, 
the position of the flaps will necessitate 
cutting across main sources of blood supply. 
To maintain the viability of the flap, we 
employ the technique of “delaying,” which 
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uses the principle of a gradual, rather than in its former position. The cutting of blood 
a sudden, reduction of blood supply. In our supply from the edges and from the bottom 
problem, the (lap, after being outlined will force dilatation and enlargement of 



6 

Fif.. 3A, u iintl c. 



wound. Location and 

Fk 3 A lotvulvancemcuil-singlcflapuclosurcfor^^ by 6 cm 

"'di^^r-Po^cnor aspect all lay- 

KLt.' No, - :f':fffil:;';:;as;:iic^^^ by the removal 

Tension and puckering at proVMnal part 01 tne 

of Burow's triangles. > , These vesseis 

.ugh the skin, subcutaneous tbsue and blood ves^i- longtodinoI'Y ^ “ 

is completely lifted from its bed, on y ‘ , circulation for the even 
.e replaecd immediately and resutured enliaiice 
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fer. This takes a minimal time of five to be lost if a failure were to occur and other 
seven da^^s. Even if some sloughing were to procedures started. 

develop later, it would be less than if the The choice of anesthesia is most impor- 



A 3. 


Fig. 4 a and b. 



Fig. 4C. 

Fig. 4. A to c, advancement single flap g closure for rectangu- 
lar wound. Location and direction: Suprapopliteal space, 
transverse direction. Size: 5 cm. by 9 cm. Illustration 
demonstrates a suprapopliteal wound with exposure of 
tendons. After a conversion to a rectangular shape, a 
15 cm. proximal flap was raised and delayed. Seven days 
later, flap was elevated again and wound closed. A 
narrow margin laterally necrotized, and to avoid pro- 
longed healing, this necrotic edge was excised and easily 
closed. Wound healed uneventfulljx Total time for 
repair was twenty days. 

Hap were not raised. If, at the end of seven tant from the view point of circulation, 
days, the flap is raised again and one is still Local anesthesia, even without adrenalin, 
worried about the circulation, the same should never be used. Adrenalin is defi- 
procediire should be repeated. This may nitely contraindicated because of vaso- 
necessitate several stage operations. How- conscriction. The presence of novocaine in 
ever, the total time required for multiple the tissues gives us a mechanical barrier of 
stage operations is much less than it would fluid, compressing the capillaries. Thus we 
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I'lG. 5A to C. 



^ 7 ’ for roctanculnr \%ouncl. Loc.i- 
Fi(,. 5. A to i>, advancc'niciu two 'r, ”^“r'insversc direction. Size: 3 cm. 
lion and direction: Lateral aspect ‘‘'f; ‘(‘ j ^.jge was converted to a 
by 7 cm. Marked muscle loss and two flaps proximal 

rectangle. New incisions down to flap was 7 cm. long and 

and distal to the wound were raised. Proxin P flaps were 

distal was 6 cm. long. Flaps were 'J^^sed for the deep ad- 

clevatcd and advanced. No. 00 plai ‘ ® gj the edges of the flaps, 
vancing sutures. There w'as super N twelfth day, the necrotic areas 
but after tlie sutures were removed on the twci 
healed rapidly under wet dressings. 
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get constriction, despite the vasodilating dilation during, and for a signihcant period 
action of novocaine without adrenalin, after the operation. The time immediately 
Wherever possible, brachial block for the after the elevation of the flap is the critical 






Fig, 6 d. 

Fig. 6, a to d, rotation l closure for triangular defect Location and 
direction; Posterior medial aspect of buttock and thigh, longi- 
tudinal direction Size; 7 cm by 10 cm. The loss of tissue included 
the hamstring and gluteals Because of the pro\imitj’ of the wound 
to the rectum, a one-sided flap was raised laterally. The flap was 
verj"- thick and since the circulation was adequate with the thick 
lajer of accompanying fat, the defect was closed in one stage by 
rotation. Tension and puckering at the lateral angle was removed 
by excising a triangle known as a Burow’s triangle. 


arms and spinal anesthesia for the lower period. It is then that the circulation is in 
extremities are the choice. These are pre- need of the greatest possible aid and must 
ferred because they ensure maximum vaso- be watched. 



) \\\M I’u \t\ Ji*urn \\ t»f hurrt r\ 


l^ubin—Conliguous Skin Flaps 


Januauy, 1046 


Ycl niiDther faclor to be considered is lumbar. If an adequate increase of circu- 
ti\c presence of wisomotor spasm cncoun- lation follows, without skin anesthesia, the 
tered in certain individuals. Some people clfcct is prolonged by the injection of 2 cc. 





I'k.. 7 A 


Fig. 7g- 

r„., M., c ^ 


iiHKU-s wi-rc rt'iiKivi-u 111 

i,avc a l.lgh vaacular lone and arc sensitive ste“^ 

o the vnsoconstriclivc onecls o cold, pain « ' ,,„emity in order to avoid th 

and trauma. A.s a result ol the original ofthe^^W ^ permanent Hornet 
trauma, these individuals Srome and because repetition oU 

hibit either localized or ^ block is easy and f^^^‘^]^^cfrculation in- 
pallor, coldness, cyanosia, pr ex The question of heat m ejj 

stveat ing. The additional surgical injury of 1 Ite q discussed. ' 

:hcnsive flap lifting may be fol owed ^y a crease^sh_^ tfrer 

serious increase of vascular cons ric i . recent work has shown, ^ P 

serious as to cause necrosis ,n places where . he ^ "belfc 

least expected. Excessive vasoconstriction heaj,^ Peculation, « tta h in- 

is often seen m the legs. needs of the part far S ‘ short the 

To deal with this condition ^ .^5^5 the blood supply- ^ f-;,,ors 

SS nroSn'e is direct .heating of an 

injected -to each of the paraverte^^^^ Xn applied to the trunk of the bo y,s . 


areas 
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Fig. 8a to c. 



Fig. 8d. 


Fig. 8. a to d, combined rotation and advancement ^ closure for 
triangular wound with exposed tibia. Location and direction- 
Middle third of leg over tibia, transverse direction. Size; 3 cm. bj 
10 cm. Tibia edge was exposed and there was a loss of peroneal 
muscle tissue. After extcnsix'c undermining, medially directed 
incisions elex-ated a thick flap which was advanced laterally to 
cover bone defect, ^^'^ound was then closed b3' rotating the proximal 
and distal flaps. The moderate amount of tension present accounted 
for the superficial skin necrosis which healed after the sutures 
were remoxed. 
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Fig. 9D. 

Fig. 9. A and u, combined rotation and advancement t 
closure for triangul.ir defect. Location and direction: 
Radial and dorsal aspects of wrist, transverse direction 
Size: 4 cm. by 5 cm. Wound edges trimmed and extensive 
undei mining done. One radial flap extended and 
advanced to complete a y closure. 
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Fig. ioa to c. 



Fig. lOD. 


Fig. io. a to o, combined rotation and advancement y closure with relaving 
incisions for a triangul.ar defect. Location and direction: Posterolateral 
aspect of leg, middle third, longitudinal direction. Size: 1 1 cm. by 5 cm 
Deep tissue loss of peroneal muscle, t wound closure left considerable 
tension. Two incisions were made through the skin through the areas of 
greatest tension. This left two gaping wounds but relieved the tension. 

Two weeks later the incisions were secondarily closed. 

boiic needs of the tissues compromised by closure. Since the wound must be do: 
the surgery and wound. soon as possible, the neurosurgeon s 

Nerve Complications. At the present be consulted about the procedure 
lime the concept of early surgical repair of will make his eventual repair easi 
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extensive flap repairs are to be done in the 
presence of a nerve lesion, it might be a 
better pkui to use a split skin cover imme- 
diately. This would avoid any scarring 


Januauv, 1946 

not helped US much except in certain cate- 

hnc'-H*’ Streptococcus and gas 

bacillus strains, m association with which 
tissue necrosis surely followed. 



Fic. 1 1 A to n. Fig. i ie. 

Fig. ( i, a to e, transposition closure for irregular ovoid wound with exposed tibia. Location and direction: 
Middle tliird of leg, over tibia, longitudinal direction. Size; 7.5 cm. by S cm. The c.vposcd tibia prevented 
wound iicaling for four months. A flap u-as raised and delayed. It was [allowed bj' a Streptococcus hemo- 
lyticus cellulitis several days later. Wet dressings were applied and ten days later the flap was raised and 
delayed once more. The final transposition was made ofler anolhcr six days and the Avound was covered. 
Tire defect left by the transjiosed flap was covered, after two weeks by a split skin graft, using the gum 
acacia teciinic.^ 


which might make the neurosurgical task 
more difficult. If necessary, the split skin 
can be excised after the nerve repair and 
the appropriate skin flap applied. 

Injection. The presence of gross infec- 
tion will break down the best repair. All of 
our wounds were contaminated, many defi- 
nitely infected. The use of penicillin has 
diminished the virulence of the bacteria 
present and prevented the spread of infec- 
tion through tissues laid open by surgery. 
The identification of various organisms has 


In other yvounds, we are certain some of 
the necrosis found at the wound edges had 
its cause in tissue breakdown by bacteria 
even though they were of the second- 
ary invader type, such as Staphylococcus 
albus, pyocyaneus and the cornybacterium 
groups. 

Tension. In the attempt to close a 
wound, there is a tendency to use towel 
clips, forcing the wound edges together and 
then suturing. Necrosis naturally follows. 
To avoid the tension we undermine freely 
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Fig. 12. A to G, z plastic transposition for ulcerated con 
tracted wound. Location and direction: Antecubital space, 
vfertical direction. Size. lo cm. by 2j^ cm. Contracted 
ulcerated wound of four month’s duration. Elbow exten- 
sion limited to 1 30 degrees, z plastic procedure w’as chosen 
because of position and comparatively narrow wound, b, 
shows gaping after excision of cicatrical wound, c, illus- 
trates formation of a vertical straight wound after exten- 
sive undermining has permitted an easy closure without 
tension. It was necessary to undermine about three- 
quarters around the elbow. Where the horizontal joint 
crease crosses the vertical wound, the point o is placed. D, 
shows the two parallel incisions ia and 2b, through all 
layers of skin and fat, each 60 degrees w ith the vertical. 
The ends of the lines do not extend beyond o. The flaps 
arc then transposed as shown in n. An important part of 
the technic is to axmid tip necrosis by not placing through- 
and-through sutures at the tips of the flaps, f and g, 
show the final results. 
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and use the diflerent skin incisions shown 
m the diagrams. This allows us to make the 
best use of the skin elasticity. To be sure 


Some had had as 
attempts. Many 
contaminated. 
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many as four unsuccessful 
were infected; all were 



Fig. 1 3A to c. Fig. 130. 

Fig. 13. A to D, advancement y closure for e-Ytensivc irregular wound. Location and direction: Lateral 
aspect of leg, vertical direction. Size: 18 cm. by 5 cm. Extensive loss of peroneal muscles and asso- 
ciated nerve injury. Tibia incomijletely fractured and exposed. A previous simple partial closure 
resulted in wound breakdown. Marked undermining and closure of wound in a modified y resulted in 

an early healed lesion. 


of no edge-to-edge strain, as one advances 
the skin, rows of subcutaneous sutures are 
laid down, fastening the flap to the under- 
lying tissues and so relieving the tension 
on the wound edge. (Fig. 4.) 

SUMMARY OF RESULTS 

Fifty selected war wounds of the ex- 
tremities were closed by the various con- 
tiguous skin flap technics. Most of the 
wounds were old wounds, which had had 
secondary closures elsewhere with failures. 


The wounds of the thigh and buttock 
presented no problems in closure. Except 
for superficial suture necrosis and second- 
ary' infection the wounds healed readily. 
The overall picture of the wounds of the 
upper two-thirds of the leg was good. How- 
ever, the results of the three cases in the 
lower one-third of the leg were poor. In 
two of these cases, there were exposed, 
infected tendons. Attempted closure by 
rotation or transposition was followed by 
necrosis. The skin of the lower one-third 
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of the leg contains little fatty subcutaneous 
tissue with resulting impairment of blood 
supply and poor skin elasticity when the 


increases at the expense of the width, any 
considerable loss of tissue in the width 
would prevent the use of the technic. None 



Fig. 14. Illustration of the course of blood vessels in the 
fat just under the skin. From these larger vessels, 
capillaries rise in a vertical direction to anastomose 
just under the stratum germinativum. 


flaps are raised. Transposition of tissue in 
this region is also inadvisable because of 
the superficial tendons found laterally, 
medially and posteriorly and a procedure 
at this level e.xposes them. 

The wounds of the arm and forearm were 
closed without difficult}'. Our cases of 
wounds of the antecubital, groin and pop- 
liteal spaces, where “z” plastics were 
performed, should be critically e.xamined. 
The patients operated upon presented 
cither open wounds or contracted, broken 
doNTO, contaminated areas. The “z” plastic 
was employed to change a straight line to 
a broken one, thus avoiding a direct line 
of contracture, as well as to remove the 
contracted deformity by obtaining an over- 
all increase in length. Since the length 


of our cases were more than 5 cm. wide, 
either in an open wound or after excision 
of the cicatrix. To effect closure, it was 
necessary to do radical undermining of the 
flaps. At times, about three-quarters of the 
skin encircling the arm would be raised. 
This would impair the flap circulation with 
occasional necrosis of the tips of the flaps 
despite very careful handling of the skin. 

Seven antecubital space wounds closed 
by the “z” plastic healed well. Those of the 
popliteal space presented a greater prob- 
lem. Since the circulation of the lower 
e.xtremity was not as good as that of the 
upper, the “z” plastic technic called for 
two stages. Attempted one-stage closures 
resulted in discoloration and marked cya- 
nosis of the transposed flaps. The delayed 
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procedures increased blood circulation. In 
the five cases of popliteal “z” plastics, it 
was noted that a one-stage procedure broke 
down completely, and a split-skin graft had 
to be applied later. Another one-stage pro- 
cedure done under a lumbar sympathetic 
para^'ertcbral block showed distal flap 
necrosis wliich was not extensive. This 
healed under wet dressings. Three cases 
were of two-stage procedures, of which two 
had in addition paravertebral blocks. The}' 
showed very little flap necrosis. 

Two “z” plastics for groin wounds were 
failures. One broke down upon walking 
several days after operation. Both grew the 
usual non-pathogen ic cultures. Apparently 
the resistance of the ver}' thin skin in this 
area is impaired by extensive undermining. 
Both of these wounds required split skin 
grafts for the final closure. 

The final results of “z” plastics are good 
if the cases arc properly selected. For any 
wound of the popliteal or antecubital space 
which measures over 5 cm. in width, a split 
skin graft is certainly the procedure of 
choice. The successful “z” plastic will give 
a non-adhering, full-thickness and fatty 
skin cover. Great care, however, is required 
to obtain the e.xact size for both skin flaps. 
Extensive undermining is the keynote. 
Hooks should be used to avoid trauma to 
the tissue and fine suture material should 
be employed. 


CONCLUSIONS 

_i. The contiguous skin flap is a full- 
thickness skin cover for wounds of the 
extremities where too much skin has not 
been lost and where bone, tendon or fascia- 
less muscles have been exposed. 

2. The flaps raised m\jst include all 
layers of fat down to fascia. 

3. Free, extensive undermining is im- 
perative. 

4. Stage operations are necessary where 
the flaps are large or circulation impair- 
ment is feared. 

5. Sympathetic blocks, nerve block anes- 
thesia and the proper use of heat for the 
increase of circulation are valuable during 
the critical postoperative period. 

6. The surgical technics are not new but 
must be exactlj' understood and followed. 

7. The contiguous skin flap is designed 
primarily for utility and no attempt has 
been made to obtain a cosmetic result. 
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I T is now generally accepted that neo' 
stigmine is the drug of choice in pro- 
viding relief from fatigue and weakness 
in the treatment of myasthenia gravis. ‘ 
Neostigmine is believed to act in facili- 
tating transmission of excitation across the 
myoneural junction by inhibiting choline- 
sterase and thereby allowing accumulation 
of acetylcholine at nerve endings.- 

Recently, significant improvement has 
been reported from the use of neostigmine 
in a variety of types of neuromuscular 
dysfunction. In subacute and chronic polio- 
myelitis, Kabat and Knapp^ observed that 
neostigmine resulted in relaxation of muscle 
spasm, relief from pain. Increase in strength 
and improvement in muscular coordination. 
Neostigmine has been shown to be of value 
in relieving neuromuscular dysfunction in 
chronic rheumatoid arthritis,'*'^ chronic 
hemiplegia,^ chronic facial paralysis,® cere- 
bral palsy, chronic disability resulting 
from trauma,® cervical intramuscular fibro- 
sitis (stiff neck),' and acute and chronic 
backache.® Further studies on the clinical 
use of neostigmine in poliomyelitis have been 
published.-''*- Electromyographic studies 
on patients with poliomyelitis revealed a 
decrease in irritability of the stretch reflex 
and a diminution in action potentials asso- 
ciated with musclespasm following injection 
of neostigmine.*® These new developments 
in the use of neostigmine in the treatment 
of neuromuscular dysfunction have been 
reviewed.** 

In a preliminary report on neostigmine 
therapy for neuromuscular dysfunction 
resulting from trauma, Kabat® described 


eight cases of chronic disability following 
fractures. These patients suffered from 
persistent joint stiffness, limitation of 
motion, pain, muscular weakness and 
fatigue following fractures of various types. 
The disability had been present for two 
and one-half months to three years and had 
not been responding to physical therapy. 
Seven of these patients showed significant 
improvement in their disability during one 
to three weeks of daily injections of neo- 
stigmine. In some of these cases, dramatic 
relief from pain, increase in range of motion 
and increase in strength were observed 
within a few days after initiating neo- 
stigmine treatment. 

These encouraging preliminary results 
with neostigmine in the treatment of chronic 
disability following fractures prompted the 
present study. Fifty-one patients with 
chronic disability following fractures of 
various types have been treated with neo- 
stigmine and the objective and subjective 
effects of the drug treatment on the dis- 
ability have been carefully evaluated. The 
original preliminary observations have 
been confirmed; in this series of cases, 76 
per cent have shown significant improve- 
ment from neostigmine therapy. 

MATERIAL AND METHODS 

The patients selected for study had been 
suffering from chronic disability following 
fractures for a considerable period of time, 
had not shown spontaneous exacerbations 
or remissions and were showing little or no 
progress from routine physical therapy. 
The disability' could in every' case be demon- 
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strated objectively and muscle spasm or 
contracture, paresis and pain appeared to 
play a major role. Patients showing evident 
ankylosis, bony block, non-union, denerva- 
tion, active infiammation or nervous and 
emotional disorders were excluded. 

Most of the cases were treated as 
out-patients, a majority having rccei-^'ed 
therapy at the U. S. Public Health Service 
Dispensary, Washington, D. C. Other cases 
were treated at U. S. Marine Hospitals in 
Hudson Street, Neu’ York, Stapleton, 
Staten Island, New York, Norfolk, Vir- 
ginia and Baltimore, Maryland, Previous 
therapy had consisted of standard methods 
of reduction and immobilization of the 
fracture followed by routine physical 
therapy. 

All observations on these cases were made 
by the authors. Routinely, the patients 
were examined at least once a week and 
careful records were kept ol all subjective 
and objective findings. All examinations 
on a single case were performed by the 
same examiner. 

Range of passive motion was measured 
wherever possible by means of a goniom- 
eter using uniform bony points as land- 
marks and was recorded in angles. For the 
upper extremity, the goniometer was used 
to measure range of abduction, forward 
flexion and extension at the shoulder, 
flexion and extension at the elbow. For the 
lower extremitj^ range of passive motion 
was recorded by means of the goniometer 
for straight leg raising, hip flexion with the 
knee flexed, abduction at the hip, flexion 
and extension at the knee and dorsiflexion 
and plantar flexion at the ankle. Limitation 
of range of passive motion in other motions 
of the extremities were estimated b}' com- 
parison with the normal extremity and 
recorded as per cent of limitation of motion. 
Limitation of flexion of the trunk was meas- 
ured by having the patient attempt to 
touch the toes with the knees straight and 
measuring the distance of the fingertips 
from the floor. Limitation of passive finger 
flexion and extension was measured as the 
distance of the fingernail from the depth of 
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the palm or as the distance of the finger tip 
from the distal crease of the wrist. 

Pain at the point of limitation of passive 
motion was estimated and recorded as 
follows: 0, no pain; i-f, slight pain; 2+, 
moderate pain; 3-}- severe pain. 

In every patient with a fracture in an 
extremity, passive range of every motion 
at every joint in that extremity was tested 
in the original examination. In subsequent 
examinations, passive motion was observed 
only in those motions which had shown 
limitation of passive range in the original 
examination. In patients with fracture of 
the spine, thorough examination of range 
of passive motion of the lower extremities 
was carried out. 

Strength of voluntary motion was tested 
for ever}"^ motion at every joint in the 
extremity in which a fracture had been 
sustained. Voluntary muscular power of all 
motions of the lower extremities was tested 
in patients with fracture of the spine. The 
tests of strength for each motion at a joint 
were carried out in a standardized manner. 
No attempt was made to isolate individual 
muscles for testing of strength; the test 
was for voluntary power of a muscle group 
in carrying out a particular motion at a 
joint. In almost all cases, the unfractured 
contralateral extremity served as a means 
of comparison and standard of normal 
strength in facilitating the estimation of 
strength of muscle groups. 

Voluntary power was recorded by a 
standard numerical system of recording 
as follows; 

0 — No contraction. 

1 — Slight contraction but incapable 
of producing joint motion against 
gravity. 

2_VoIuntary motion against gravity 
through only part of the total passive 

range. ,, 

3— Voluntary motion through the tuii 
passive range against gravity but no 
motion against any resistance. 

4- -Voluntary motion through the iuli 

passive range against slight resistance. 
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^_VoIuntary motion through the full 
passive range against moderate re- 
sistance. 

6 — Voluntary motion through the full 
passive range against strong resist- 
ance, but significantly weaker than 
the same motion of the unaffected 
opposite extremity. 

7— Normal strength, equal to or greater 
than the same motion in the unaffected 
opposite extremity. 

Most patients with weakness following 
fracture had voluntary muscular power 
ranging from 2 to 6 by this method of 
recording. 

Pain in voluntary motion was recorded 
as: 0, no pain; i + , slight pain; 2 + , mod- 
erately severe pain; 3 + , severe pain. 

In cases in which voluntary muscular 
contraction was incapable of moving the 
joint through the full passive range against 
gravity, the angle of range of active motion 
was measured by means of a goniometer. 

In addition to these tests, a number of 
other tests were used routinely to describe 
the disability: (1) Upper extremity, ability 
to touch the top of the head, back of the 
neck, opposite shoulder, opposite ear over 
the head, opposite flank behind, etc. (2) 
Lower extremity, gait, ability to walk on 
toes and heels, ability to stand on a chair 
on one leg, etc. 

Each patient was questioned in detail 
about subjective symptoms, ability to 
carry out ordinary activities, fatigue, mus- 
cle cramps, etc. Definite changes in these 
findings during and after treatment were 
carefully evaluated. 

During the period of observation and 
treatment all therapeutic measures, Includ- 
physical therapy were discontinued. As 
a control procedure to evaluate the effects 
of the daily Intramuscular injection, twen- 
ty of the patients were given daily injec- 
tions of saline for one week before initiation 
of neostigmine therapy without being aware 
that a placebo was being administered. 

Neostigmine was administered intra- 
muscularly once daily. The dosage used 


was neostigmine* methylsulfate, 2 cc. of 
1:2000 solution (i mg.) together with 
atropine sulfate gr. Kso (o-43 tng.); or 
neostigmine methylsulfate 3 cc. of i : 2000 
solution (1.5 mg.) together with atropine 
sulfate gr. Koo (0-65 mg.). In the out- 
patients, injections were administered six 
times per week, omitting Sunday. The 
atropine was used to eliminate the un- 
pleasant parasympathetic side-effects of 
neostigmine. Neostigmine therapy was 
continued as a rule for two to four weeks. 
After treatment was discontinued, the 
patients were followed for as long as pos- 
sible to determine whether the improve- 
ment in the disability was retained. 

In our experience, administration of neo- 
stigmine for chronic disability following 
fracture is a safe procedure. Most of the 
out-patients continued to work through- 
out the period of neostigmine therapy. 
Thirty-three of the fifty-one patients were 
over forty years of age: 

Age No. of Patients 

40-49 13 

50-59 15 

60-69 3 

70- 2 

Many patients had no reaction at all 
from the injections. The dosage of atropine 
had to be adjusted up or down to overcome 
mild reactions in individual cases. Some 
patients experienced fascicular twitching, 
a feeling of thickness of the tongue, slight 
dizziness and stimulation of intestinal 
peristalsis. Reactions were minimized by 
administration of the drugs soon after a 
meal. As a rule, side-effects were greater 
at first and decreased after treatment was 
continued for a few days. In no case were 
serious reactions observed and treatment 
did not have to be discontinued in any of 
these patients because of toxic effects. 
Since susceptibility to neostigmine and to 
atropine varies considerably in different 
individuals, the best procedure is to start 

* The neostigmine methylsulfate was furnished 
through the courtesy of the Hoffman-La Roche Co 
Nutley, N. J. 
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with a small dose of the drugs and build up 
the dose in the course of a few days to the 
tolerance of the individual. 

UESULTS’*' 

Case Dale. The essential data in the 
nity-one cases of chronic disability follow- 
ing fractures treated with neostigmine arc 
recorded in Tables i, n and iii. Every 
patient with chronic clisability following a 
fracture who has received a course of neo- 
stigmine injections has been included in 
this scries of cases. 

Of the total of fifty-one patients, twenty- 
three had fractures of the upper extremity, 
seventeen had fractures of the lower ex- 
tremity, seven had fractures of vertebrae 
and four had sustained multiple fractures. 
The ages of these patients varied from 
seventeen to seventy-two years, with an 
average age of forty-four years. Most of 
the patients were males; only sc^'en in the 
scries were females. The duration of the 
disability ranged from two months to 
twenty-seven years. Excluding the dis- 
abilities which had been present longer 
than five years, the average duration of the 
disability was 1 1.2 months. 

Of twenty patients who were given 
daily injections of saline for one week as 
a placebo preceding the administration 
of neostigmine, only two showed any 
improvement (rom the placebo, the others 
showing absolutely no change in the 
disability from these control injections. 
The two patients who improved on 
saline showed slight but not significant 
improvement. 

Neostigmine was usually administered 
for two to three weeks. This treatment 
resulted in significant improvement in 
thirty-nine of the fifty-one cases studied; 
thus 76 per cent of these patients with 
chronic disability following fractures ob- 
tained significant benefit from neostigmine. 


Since tlie cases were all chronic and had 
not been improving appreciably on phys- 
ical therapy, these results are definitely 
significant. Of the remaining twelve cases, 
four showed definite but slight improve- 
ment, _ which, however, was not significant 
in relieving the disability, while the other 
cigijl cases showed no improvement at all 
from neostigmine therapy. In patients with 
fracture of the upper extremity, sixteen 
out of twenty-three or 70 per cent showed 
significant improvement from neostigmine 
therapy. (Table i.) Of seventeen patients 
with fracture of the lower extremity, four- 
teen or 82 per cent showed significant 
improvement from neostigmine. (Table 11.) 
Of seven patients wdth Iracture of verte- 
brae, six or 85 per cent showed significant 
improvement and of four patients with 
multiple fractures, three or 75 per cent 
showed significant improvement from neo- 
stigmine. (Table iii.) It is thus evident that 
a similar proportion of patients suffering 
from chronic neuromuscular dysfunction 
following fractures are significantly im- 
proved by neostigmine regardless of the 
location of the fracture. 

It has been possible to follow' twent}'- 
seven of the thirty-nine patients w'ho 
showed significant improvement from neo- 
stigmine therapy for one to eight months 
after treatment w'as discontinued. In all 
except one of these cases, the improve- 
ment W'as retained after cessation of drug 
administration. 

Representative case reports of patients 
showing marked improvement'^'^'^ fro^^ 
neostigmine therapy are presented below. 
These patients W'ere treated as out-patients 
and continued to w'ork while under treat- 
ment. All other types of treatment for the 
disability w'ere discontinued during the 
period that these patients w'ere under 
observation. 


CASE REPORTS 


* A majority of the cases reported were treated Jit 
the U. S, Public Health Service Dispensary, Washing- 
ton, D. C., Senior Surgeon J. W. Cronin, Medical 
OiTi'cer in Charge. The cooperation and advice of 
Surgeon W. A. Williamson are gratefully acknowledged. 


Case 8. This sixty-seven year old woman 
sustained a comminuted fracture of the dis a 
end of the left radius and ulna in 
1944. (Table i.) Nine and one-half months later, 
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TABLE I 

NEOSTIGMINE THERAPY OF CHRONIC DISABILITY FOLLOWING FRACTURES 


FRACTURES OF THE UPPER EXTREMITY 

+ + + Marked improvement 1 

+ + Moderate improvement} improvement 

+ Slight improvementUr • -r 

0 No improvement significant 
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despite continuous treatment, the left arm 
'\as seriously disabled and no progress had 
been observed for several months. There M-as 


serious deformity. There was great weakness 
and Jatigue m voluntary motion in pronation 
svpmntion and in wrist motions, and she SUI- 


TABLE II 


NIiOSTlGMINE THERAPY OF CHRONIC DISABILITY FOLLOWING FRACTURES 
FRACTURES OF THE LOWER EXTREMITY 

+ + + Marked improvement )c- -r 
+ + Moderate improvementCT^^^”*'^^^^ improv'cment 
+ Slight improvement! . .. 

0 No improvement j significant 
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third. (External skeletal 
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marked limitation of passive motion at the left 
shoulder, wrist and fingers. (Table iv.) The 
fingers could be flexed passively to one inch 
from the palm and there was marked limitation 
of extension of the fingers, resulting in a 


fered from pain in ordinary use of the left upper 
extremity. (Table iv.) The left hand was cold 
and white as a result of poor circulation. 

After one week of saline as a placebo, there 
was no significant change in the disabi it} • 
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fToKIp IV 'I After one week of neostigmine showed marked improvement. (Table iv.) 
7 1 ther7 wL a dernite and significant There was marked improvement m flexion and 

incirse in range of motion and of voluntary extension of the fingers and in circulation in 
muscular power (Table iv.) The fingers could the left hand. Pam and excessive fatigue in 

TABLE III 

NEOSTIGMINE THERAPY OF CHRONIC DISABILITY FOLLOWING FRACTURES 
FRACTURES OF VERTEBRAE AND MULTIPLE FRACTURES 

+ + + Marked improvement Isj jficant improvement 
+ + Moderate improvement! 

+ Slight improvement\^,^^ 

0 No improvement 
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be flexed to Inch from the palm, the little 
finger flexed to touch the palm and range of 
extension of the fingers was increased signif- 
icantly. Pain and fatigue were diminished. 
After three weeks of neostigmine injections, 
strength was normal in all motions of the left 
upper extremity and range of passive motion 


the left upper e.xtremity had entirely dis- 
appeared. This patient has been followed for 
six months after neostigmine was discontinued 
and the improvement was completely retained. 
At the last examination, there had been slight 
further improvement in range of motion at 
the wrist. 
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TABLE IV 

em-ects ov neostigmine on hange of passive motion and VOLUNTARV NUJSrcrt 
CASE comminuted FRACTURE, LEIT RADIUS AND ULNA, DISTAL END. DURATION 

, r . female, AGE 67 
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Case 27. This forty-seven year old man 
sustained comminuted fractures oi the ex- 
ternal tuberosity of the left tibia and^ of the 
neck of the left fibula into the knee joint in 
September, X943- (Table n.) Fourteen months 
after the injury, despite continuous physical 
therapy, he complained of serious disability 
of the left lower extremity and had shown no 
improvement for months. He suffered from 
pain in the leit knee and ankle and frequent 
cramps in the thigh muscl'es. The pain in the 
ankle was severe enough to awaken him from 
sleep every night. There was marked limitation 
of passive motion at the left knee, and ankle 
(Table v), which seriously interfered with 
lacing his shoes, driving a car, walking up- 
stairs, etc. He walked with a moderately 
severe limp. The left lower extremity was weak 
(Table v) and fatigued very readily. 

Following the first injection of neostigmine, 
the patient noted that he was not awakened by 
pain in the ankle. There was striking relief 
from pain and fatigue, which was associated 
with a definite increase in range of motion 
and strength. (Table v.) After three weeks 
of neostigmine therapy, all pain, muscle cramps 
and excessive fatigue in the left lower extremitx' 
had completely disappeared. Voluntary muscu- 
lar power in all motions of the left lower 
e.xtremity was restored to normal and there 
was significant improvement in range of pas- 
sive motion. (Table v.) The patient walked 
without a limp and found it easy to lace his 
shoes, drive a car and walk upstairs. He has 
been followed for seven montlis since neo- 
stigmine therapy was discontinued and has 
retained the improvement. 

Case 45. This fifty-one year old man 
sustained a compression fracture of the 
first lumbar vertebra with marked wedging in 
hlay, 1943. (Table iii.) He continued to 
complain ol severe disability in spite of treat- 
ment and had failed to show significant 
improvement for many months. Seventeen 
months alter the injury, he complained of 
severe p-ain in the back and frequent in- 
capacitating shooting pains from the lumbar 
region down the lateral aspect of the right leg 
into the toes. The pain routinely interfered 
with sleep and caused him to be out of work 
appro.vrmately two days in everv six. He 
complained of marked fatigability, espcciallv 
of the right lower extremity. There was 
moderate limitation of motion of the lumbar 


spine in flexion and lateral motion; in bending 
forward with the knees straight, the fingertips 
reached to 14 inches from the floor. There was 
no limitation of motion in the lower extremities 
but passive straight leg raising resulted in 
severe pain in the lumbar region. Because of 
limitation of motion and pain, he was unable 
to put on and remove his socks and shoes him- 
self. The stiffness in the back was greater on 
arising and caused great difficulty in getting 
out of bed. He had difficulty in squatting 
and in putting his foot on a chair. The patient 
was unable to stand on a chair on his right 
leg and had great difficulty in standing on a 
chair on the left leg. He was unable to walk 
on the toes of the right foot. Voluntarj’^ 
muscular power was below normal in motions of 
both lower extremities. (Table vi.) 

A roentgenogram taken seventeen months 
after the injury revealed deformity of the 
body ol the first lumbar vertebra and union of 
the bodies of the twelfth thoracic and first 
lumbar vertebrae by callus. The normal curve 
of the lumbar spine was absent. 

Dailj' injection of neostigmine methylsulfate 
2 cc. of i ; 2000 solution with atropine sulfate 
gr- Hso were administered intramuscularly. 
After five injections, the patient reported a 
striking decrease in frequency and severitj'' 
of the shooting pains and was no longer 
awakened by pain. There was a definite increase 
in range of flexion and lateral deviation of the 
lumbar spine; he was able to bend forward to 
reach the fingertips to 10 inches from the floor. 
During the second week of treatment, the 
shooting pains entirely disappeared and have 
never recurred. 

After five weeks of neostigmine therapy, he 
had no difficulty in sleeping and had been free 
from shooting pains. There was moderate 
improvement in the low back pain and the 
e.\-cessive fatigue. He was now working steadily 
and rarel3r lost a day from work because of his 
disability'. There was significant improvement 
in range of motion of the lumbar spine and 
passive straight leg raising no longer caused 
pain in the hack. He was putting on and 
removing his own socks and shoes without 
difficulty. The stiffness in the back on arising 
and the difficulty in getting out of bed were 
no longer ew’dent. He was able to stand on a 
chair on either leg with ease, had no difficulty 
in walking on the toes and showed striking 
improvement in squatting. Voluntary power 
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iiac! become normal in ail motions of the Joiver 

extremities. (Table vi.) cholinergic nerve endings and at syn- 

Thc patient was followed for tfircc montlis 2 ^“;' been presented bv 

alter neostigmine therapy was cliscontiniicd ^‘^ughter,''’ that neostigmine can poten- 
and fully retaincci the improvement. He «>^algesic effect of morphine kt 

had been entirely free from shooting pains this potentiation has been questioned" 
>ut still had some pam in the lumbar region. Neostigmine has not been considered an 
\orsc on some days (particularly rainy days) analgesic or a sedative.^ Yet one of the 
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than others; the back pain was less frequent 
and less scv^crc than before neostigmine 
therapy. Tlirec months after treatment was 
stopped, he was given a second course of daily 
injections of neostigmine mcthylsulfatc 3 cc. 
of 1:2000 solution and atropine sulfate gr. 
^fooj which caused only insignificant sidc- 
cfTccts. This tlicrap3" resulted in a further 
significant decrease in frequency and severity 
of pain in the lumbar region and improvement 
in range of motion. He was now able to bend 
forward to reach the finger tips to eight inches 
from the floor without pain in the back and 
range and ease of hip flexion with the knee 
flexed was increased significantly. 

Relief of Pain. Neostigmine is known 
to act by inhibition of cholinesterase, there- 
by allowing accumulation of acetylcholine 


striking features of neostigmine therapy 
in patients with chronic disability follow- 
ing fractures has been the rapid relief of 
pain and the persistence of this pain relief 
after treatment was discontinued. 

A number of types of deep pain have 
been relieved by neostigmine therapy 
this series of patients with chronic dis- 
ability following fractures: 

I. pQin referred to jniiscles: 

(a) Muscular pain relieved by neostigmine, 
associated with increase in range of ;oint 

motion. r , r 

Case 19. Pain in muscles of the forearn 

and arm relieved by neostigmine, along witfi 
an increase in range of elbow motion ot 3 
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degrees and restoration of full range of motion 
at the shoulder. 

Case. 31. Pain in calf muscles on weight 
bearing relieved by neostigmine, associated with 
increase in range of ankle motion of 2^ degrees. 

(b) Muscular pain relieved by neostigmine 
without associated increase in range of joint 

motion. . 

Case 41. Severe pain in the muscles in 
the lumbar region disappeared during neo- 
stigmine therapy but there was no change in 
the rigid lordosis of the lumbar spine. (A 
similar observation has been made in cases 
of chronic Marie-Strumpell’s arthritis with 
bony ankylosis). 

(c) Pain associated with muscle cramps. 
Painful muscle cramps disappeared during 
neostigmine therapy and did not recur after- 
wards in cases 27, 37 and 39. 

Case 37. This patient had paralysis of 
the left lower extremity trom poliomyelitis 
since infancy, with severe atrophy of the 
calf and thigh muscles. An arthrodesis of the 
left ankle had been performed many years 
before. In January, 1945. he fractured the 
distal end of the left tibia and fibula. Four 
months later, he complained of severe pain on 
weight bearing in the region of the left lateral 
malleolus and frequent painful cramps in the 
atrophied left posterior calf muscles. On 
neostigmine therapy, the muscle cramps dis- 
appeared and the pain in the region of the 
ankylosed ankle joint was markedly improved. 

(d) Muscular pain on active motion against 
resistance, or associated with fatigue, without 
limitation of joint motion, muscle spasm or 
muscle cramps. This type of pain was re- 
lieved by neostigmine in cases 3, 16, 23, 24. 

Case 23. Local tenderness of left radio- 
humeral joint was not affected by neostigmine 
therapy, whereas the muscular pain on active 
motion against resistance and the muscular 
aching associated with fatigue completely 
disappeared. 

(e) Tender painful nodule in muscle dis- 
appeared during neostigmine therapy. 

Case 21. A firm tender painful nodule 
about one inch in diameter protruded from 
the muscles on the ulnar side of the left fore- 
arm and had been present since the fracture 
two and one-half years before. During the 
course of neostigmine therapy, the pain, ten- 
derness and the nodule Itself disappeared and 
have not recurred. (The same phenomenon 


has been observed in a case of injury of the 
shoulder without fracture). 

2. Pain referred to joints: 

(a) Joint pain relieved by neostigmine, 
associated with increase in range of motion at 
the joint. 

Examples include; 

Case 5. Joints of fingers, right hand. 

Case 6. Joints of fingers, right hand. 

Case 11. Joints of fingers, right hand. 

Case 22. Proximal interphalangeal joint, 
left index finger. 

Case 27. Pain in right knee joint and right 
ankle joint disappeared during neostigmine 
therapy, associated with increase in' range of 
knee flexion of 20 degrees and marked in- 
crease in range of motion at the ankle. (Table 
V.) 

Case 29. Twenty months after fracture 
of the middle third of the left femur, this 
patient had considerable pain and slight 
limitation of motion in the left big toe. He 
was unable to wear his old shoes and continued 
to have pain in the big toe with several dif- 
ferent types of shoes. Passive flexion or 
extension of the big toe resulted in severe 
pain. After two w'eeks of neostigmine therapy, 
the pain and limitation of motion in the big 
toe had disappeared and he was wearing his 
old shoes without discomfort. He has been 
followed for three months since therapy was 
discontinued and there has been no recurrence. 

Case 34. Left ankle joint. 

Case 38. This woman fractured the distal 
end of the right tibia and fibula three months 
previously. There was an equinus deformity 
of the right foot, associated with pain referred 
to the ankle joint. Passive dorsiflexion was 
limited at 145 degrees. After one week of 
neostigmine therapy, the ankle pain as well 
as the equinus deformity had disappeared; 
passive dorsiflexion measured 95 degrees. 

Case 39. Right knee joint. 

Case 40. Left knee joint. 

Case 46. Right elbow joint. 

Case 5 1 . Right knee joint. 

3. Miscellaneous types of pain: 

(a) Pain in the region of bony ankylosis of 
a joint: 

Case 5. Severe injury of the right wrist 
five years previously was complicated by 
chronic osteomyelitis, which resulted in bony 
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ankylosis of the riglu wrist joint, FJe.vion ol' 
the fingers or fatigue of the hand resulted in 
pain “like a tight band encircling the wrist,” 
in a region of dense scar tissue. Tljis pain 
disappeared during neostigmine therapy, a5- 
sociated with inercased range and case of 
motion and inercased voluntary power in the 
lingers. 

Case 37. (See i (c)). Pain referred to the 
region of the lateral malleolus of the ankylosed 
left ankle joint was relieved by neostigmine 
therapy, 

(b) Nerve pain. The severe shooting pains 
down the lateral aspect of the right lower 
extremity into the toes in Case 45 disappeared 
early in the course of neostigmine therapy. 
(See complete case report.) 

(c) Post-concussion headache.'' 

Case 29. At the time of his fracture twenty 
months previously, this man also sufl'ered an 
e.vtensivc laceration of the scalp over the 
left eye. This resulted in I'rcquent severe 
headaches over the left eye, associated with 
lachrymation, which disappeared during neo- 
stigmine therapy and have not recurred. 

Cases Which Failed to Show Significant 
Improvement on Neostigmine Therapy. Of 
the twelve patients with chronic disability 
following fractures which failed to improve 
significantly from neostigmine therap^q 
four obtained some definite improvement 
from drug treatment. 

Case 7, (Table 1.) On neostigmine, the 
patient noted disappearance of the sharp 
pains in the right arm which had previously 
awakened him from sleep. There was no change 
in range of motion or strength. 

Case 15. (Tabic i.) This man showed 
significant improvement in range of passive 
motion of the right shoulder from neostigmine, 
but no change in strength or pain. 

Case 35. (Table u.) This man had a severe 
injury of the riglit lower e.xtremity witii frac- 
ture of the lower third of the femur lour 
months before, which had necessitated ampu- 
tation below the knee. External skeletal fixa- 
tion had been used for immobilization. A 
moderate limitation of extension at the knee 
disappeared during neostigmine therapy but 
there was no change in knee flexion. This 
appears to be as much as could be expected in 
such a case because of the likelihood that 


scar tissue accounted for the limitation of knee 
flexion. 

Case 50. (Table m.) This patient showed 
definite improvement in range of flexion of the 
trunk, flexion of the left hip and radial and 
ulnar deviation of the left wrist. There was an 
increase in voluntary power in extension of 
the left hip and improvement in gait. 

Eight patients with chronic disability 
following fractures showed no change from 
neostigmine therapy. From an analysis of 
these cases, it may be possible to obtain a 
better definition of the type of case which 
is suitable for neostigmine therapy. 

Case 4. (Table i.) This patient had 
marked • limitation of' motion of the right 
shoulder and right elbow seven months after 
fracture of the head of the radius, despite 
previous manipulation under anesthesia. 

Case 9. (Tabic 1.) This man sustained a 
Colics’ fracture twent3^-seven 3fears before. 
He had limitation of extension of the fingers. 

Case 10. (Table i.) This patient sustained a 
fracture of the distal end of the left humerus 
into the elbow joint seventeen months before 
and had limitation of motion in the elbo^Y. 

Case 12. (Table 1.) Fracture of the head of 
tiie right radius into the elbow joint was 
sustained eleven months before, and the right 
arm had been immobilized in a cast for six 
months. He had limitation of motion at the 
right elbow and wrist. 

Case 17. (Table i.) Fracture ol the greater 
tuberosit3' of the left humerus was sustained 
tyvo and one-half months before. He had 
marked limitation of motion at the left shoulder 
and considerable weakness in. various voluntary 

motions of the left upper extremit3n. 

Case 26. (Table n.) Fractures ol ttic 
middle third of the left and right tibia an 
fibula were sustained ten months before. The 
left leg was Immobilized in a cast for three an 
one-half months, the right for five months. 
He had marked limitation of motion ol boti 
ankles without pain. 

Case 32. (Table ii.) Fracture of the left os 
calcis was svistained eight months before, t 
roentgenogram revealed an exostosis. 
heel was very painful on weight bearing an 
the ankle and toes shoxved marked limitation 
of motion. 

Case 44- (Table lu.) This man sus- 
tained multiple fractures of the iumo^ 
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vertebrae and pelvis eleven months before. 
The pelvis was distorted and some of the pelvic 
fractures had failed to unite. He suffered from 
limitation of motion and pain in the back and 
lower extremities. 

It will be noted that four of these patients 
(Cases 4, 10, 12 and 17) had fractures into 
a joint with limitation of motion at that 
joint. In such cases, scar tissue in the 
traumatized joint frequently plays a major 
role in the limitation of motion, which may 
account for the failure to respond to neo- 
stigmine. On the other hand, significant 
improvement in range of motion from neo- 
stigmine therapy has been observed in 
joints in which a fracture had been sus- 
tained (Cases 2, 14, 20, 27, 28, 34 and 38). 
It appears probable that both muscle 
spasm and fibrous contracture are factors 
in the limitation of motion at such a joint 
and that the relative significance of these 
two factors varies from case to case. At the 
present time, there is no technic available 
to differentiate these factors with certainty 
in limitation of joint motion in clinical 
cases. 

Another factor which may account for 
failure to respond to neostigmine was the 
prolonged Immobilization in casts in Cases 
1 2 and 26. One patient (Case 9) had limita- 
tion of motion for twenty-seven years and 
another case (Case 44) was complicated by 
non-union and distortion of the pelvis. 
The patient wdth a painful heel with frac- 
ture of the os calcis (Case 32) is of Interest 
since no relief of this pain referred to the 
bone was observed from administration of 
neostigmine. 

COMMENTS 

Neostigmine has definite value in the 
treatment of chronic disability follow'ing 
fractures. It has resulted in increase 
in range of passive motion, increase in 
strength, decrease in fatigue and relief 
froin pain. Improvement occurs rapidly 
and is retained a iter therapy is discontinued. 

The drug has this therapeutic effect bj' 
its action on the neuromuscular mechanism. 
The increase in range of motion and relief 


from pain is secondary to the relaxation of 
muscle spasm and contracture. The in- 
crease in strength and diminution of fatigue 
is the result of facilitation of transmission 
of nerve impulses. Neostigmine is a specific 
inhibitor of the enzyme cholinesterase, 
thereby allowing accumulation of acetyl- 
choline at nerve endings and synapses.- 
Through this mechanism, by its action on 
the central nervous system, neostigmine 
inhibits muscle spasm and facilitates volun- 
tary contraction of skeletal muscle. The 
relative importance of the action of neo- 
stigmine at the m3mneural junction in 
therapy for neuromuscular dysfunction fol- 
lowing fractures remains to be elucidated. 

The striking improvement obtained with 
neostigmine therap}^ in this series of cases 
of chronic disability following fractures 
demonstrates the iniportant role that 
neuromuscular dysfunction plaj'^s in such 
chronic disabilities. As a result of fracture, 
trauma to soft tissues, immobilization and 
disuse, abnormal reflex patterns become 
established which may continue for a long 
time after the initiating factors have been 
eliminated. The neuromuscular dysfunc- 
tion once established, may itself become 
the major factor in the disability and 
remain resistant to therapy. The genesis of 
and mechanisms involved in neuromus- 
cular dysfunction resulting from trauma 
provide a fruitful field for investigation. 

One of the notable effects of neostigmine 
in this series of cases has been the relief of 
pain. Neostigmine has not been considered 
an analgesic, 2 yet pain referred to joints 
as well as muscles has disappeared during 
neostigmine therapy in patients with 
chronic disability following fractures and 
the pain did not recur after treatment was 
stopped. An analysis of this effect indi- 
cates that the rebel of pain bj^ neostigmine 
is secondary to the relaxation of muscle 
spasm bj- the drug. No relief of pain 
occurred in a case of pain referred to bone 
(fracture of the os calcis. Case 32). One 
patient (Case 45) developed an acute 
subacromial bursitis while receiving neo- 
stigmine therap3" and suffered severe pain 
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in the shoulder; at the same time, pain 'm 
the back and shooting pains down the leg 
were greatly relieved by the neostigmine. 
One patient in this series (Case 23) with 
a chip fracture in the left radiohumera) 
joint had relief from muscular pain but 
the pain and tenderness localized in the 
left radiohumeral articulation was uninflu- 
enced by neostigmine tJlcrap3^ The pain 
of acute rheumatoid arthritis has not 
responded to neostigmine.’’ One patient 
observed recently was relieved of low back 
j)ain and muscle spasm but showed no 
relief from an associated sciatic pain. Neo- 
stigmine combined with morphine was not 
significantly more clfcctive in raising the 
pain threshold of the skin than morphine 
alone.'® These observations indicate that 
neostigmine is not an analgesic drug. Relief 
of pain in joints as well as muscles in cases 
with chronic disability following fractures 
has usually been accompanied by increase 
in range of passive motion and relaxation 
of muscle spasm. It is known that muscle 
spasm can produce pain'®''® and neostig- 
mine has been shown to inhibit muscle 
spasm in poliom.yelitis,^ arthritis,'"’* acute 
“stiff neck,"* acute and chronic backache® 
and in disability resulting from trauma.'* 
Strength of voluntary motion against 
resistance has increased rapidl}" in manj- 
cases of chronic disability following frac- 
tures during neostigmine therapy. While 
the relief from pain and increase in range 
of motion were undoubtedly reflected in 
increased voluntary power, the increase 
in strength observed cannot be accounted 
for solely on this basis. In a number of 
instances, rapid improvement in strength 
has been observed in motions at joints 
which showed no limitation of motion or 
pain. Of particular interest is the fact 
that strength of voluntary motion may be 
rapidl}^ restored to normal during neo- 
stigmine therapy in muscles which have 
undergone obvious atrophy from disuse, 
in spite of the fact that the atrophy had 
undergone no evident change during the 
period of neostigmine administration. 


SUMMARY AND CONCLUSIONS 

1. Fifty-one cases of chronic disability 
folloudng various types of fractures of the 
upper extremity, of the lower extremity 
and of the vertebrae har^e been treated 
with neostigmine. The average duration 
of the disability in these cases was over 
eleven months, 

2. Seventy-six per cent of these patients 
have shown significant improvement in 
the disabilit}'' from several weeks of daily 
injections of neostigmine and atropine. 
The improvement was uniformly retained 
after therapy was discontinued. 

3. Neostigmine therapy resulted in in- 
crease in range of passive joint motion, 
increase in strength, relief from pain and 
improvement in fatigue. Pain referred to 
joints as well as to muscles has been re- 
lieved by^ neostigmine. 

4. In twenty cases, daily injections of 
saline as a placebo for one week failed to 
produce improvement in the disability. 

5. Neostigmine results in improvement 
in chronic neuromuscular dysfunction fol- 
lowing fractures by relaxation of muscle 
spasm and contracture, thereby inerpsing 
range of passive motion and relieving 
muscular and joint pain; and by facilitat- 
ing voluntary muscular contraction, there- 
by increasing strength and diminishing 
fatigue. 

6. The therapeutic value of neostig- 
mine in the treatment of chronic ois- 
ability' following fractures emphasizes the 
important role of neuromuscular dys- 
function in these disabilities. 
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Director W. S. Bean (now deceased) and Mr. 
G. St. J. Perrott for their cooperation m 
making this study possible. 
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DIABETIC AMPUTATIONS'^ 

AMPUTATION OF LOWER EXTREMITY IN DIABETICS—ANALYSIS OF 128 CASES 
A. Mandelberg, M.D. and W. Sheinfeld, m.d. 

Al lending Surgeon. Isn.cl Zion ) lospitd Assistant Attending Surgeon, Israel Zion I lospital 

BROOKLYN, NEW YORK 


I N the decade 1934-1943, there were 
128 major amputations of the lower 
extremity for diabetic gangrene at the 
Israel Zion Hospital, Brooklyn. These 
included both private and ward cases and 
were performed by ti number of surgeons. 
All the patients were carefully supervised 
medically and the metabolic and peripheral 
vascular status appraised and controlled. 
Every effort was made to sa\'e the extrem- 
ity in each case; and occasionally amputa- 
tion may ha\’c been delayed, in chronic 
cases particularly, beyond the optimum 
time for such procedure. Gangrene result- 
ing from major vascular occlusion by 
embolus is not included in this study. 

.MORTALITY 

Table i gives the distribution of the 
cases in their various age groups and b^' 
years. There were forty-two deaths, a 
32.8 per cent hospital mortality. No patient 
failed to survive the actual anesthesia or 
operation. It is of interest to note that the 
mortality in the age groups 40 to 49, 
50 to 59, and 60 to 69, was essentially^ the 
same in nine, forty, and fifty-five cases, 
respectively. It is only in the 70 to 79 year 
decade that there appears to be an appreci- 
able increase in the mortality. A study of 
the yearly mortality revealed surprising 
variations, 63 per cent in 1934 (eleven 
cases), 50 per cent in 1936 (ten cases), 
7.6 per cent in 1939 (eleven cases), ii per 
cent in 1942 (nine cases), and 45 per cent 
in 1943 (twenty cases). It is important to 
bear this observation in mind in evaluating 
results of special services, anesthetics, 
medications, or physical therapeutic agents 
in this condition. 


SEX 

Sixtj'-two and five-tenth per cent of the 
cases were women, 37.5 jjer cent were men. 
The age distribution and mortality were 
essentially the same in both sex'es in this 
series. 


Tabu: i 

A. YltAin.Y MOIVTALITY STATISTICS 


Year 

Total No. 
Cases 

No. of 
Dc.nths 

Mortality, 
Per Cent 

1934 

I t 

7 

63 

193 ? 

9 

2 

22 

1936 

10 

5 

50 

1937 

21 

6 

28 5 

*938 

10 

3 

30 

1939 

I I 

I 

7 6 

1940 

15 

5 

33 

1941 

12 

3 

25 

1942 

9 

t 

H 

1943 

20 

9 

45 

u 

MORTALITY IN 

VARIOUS AGE 

GROUPS 

Age 

Total No. 

No. of 

Mortality 

Group 

Cases 

Deaths 

Per Cent 

40-49 

9 

3 

33 

50-59 

40 

J2 

3^ 

60-69 

55 

17 

30,9 

70-79 

22 

9 

40.9 

80-89 

2 

I 

50 


DIABETES 

Various authors* have stated or demon- 
strated that the underlying pathologma 
condition is arteriosclerosis of the larger 
and medium vessels, with the main dis- 
order in the media, though also appeanng 
in the intimal layers of the vessels. ^ 
process is essentially the same as in non 
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diabetic arteriosclerosis, but the effect of 
diabetes is to advance the process a 
decade. In Table ii, the duration of the 
diabetes in ninety-nine cases is given. In 
sixty-six cases there was known diabetes 
from five to fifteen years. In only eight 
cases was the diabetes less than one year 
in duration. The diabetes was severe and 
difficult to control in nine patients who 
recovered. There were two deaths from 
diabetic coma and ketosis, and one in 
which there was severe toxemia with high 
blood sugar. Four other patients who died 
had severe diabetes which, however, cannot 
be considered a direct cause of death. 
Diabetes per se was a problem in sixteen 
instances or 12.5 per cent of the cases and 
the principal cause of death in 2.3 per cent. 
Most of the cases were mild diabetics of 
long standing that responded readily to 
treatment. This experience is similar to 
that reported by others. 


Table ii 

DURATION OF DIABETES IN TEARS 


Age 

I Year 
or Less 

2 

3 

4 

5-10 

11-15 

: I 5-20 

21 or 
More 

40-49 

3 

i 

I 

1 

I 


I 


50-59 

I 


1 

I 

9 

15 

3 


60-69 
70-79 
80-89 
Total No. 

3 

I 

1 

I 

3 

8 

4 

19 

8 

2 

9 

2 

2 

Cases 

8 

1 

3 

4 

22 

44 

15 1 

1 

2 


BILATERAL AMPUTATIONS 

Nine patients had had previous amputa- 
tion of the other lower extremity from 
six months to six and one-half ^^ears prior 
to the present operation. Eight were 
females and one was male. There was one 
death. Six wounds healed by primarv 
union; one had minimal w'ound Infection 
and one was grossly infected. This is a result 
contrary to the ordinary expectation and 
yet is similar to the relatively good 
results quoted by others in instances of 
bilateral amputation.’® 


ASSOCIATED ILLNESS AND EFFECT ON 
PROGNOSIS 

About one-third of the cases had no 
associated clinical illness. The remainder 
had hypertension, cardiovascular, cerebral, 
and generalized arteriosclerosis, nephritis, 
or previous amputation of the other 
extremity. The mortality rate of those 
with advanced cerebral or generalized 
arteriosclerosis, and nephritis was partic- 
ularly high. Hypertension per se did not 
contribute to increased mortality. 

PRELIMINARY SURGERY AND ITS EFFECT ON 
MORBIDITY AND MORTALITY 

By preliminary surgery is meant incision 
and drainage or minor amputation per- 
formed in the hope of controlling the 
infection or gangrene. Many cases re- 


Table III 


Preliminary Operation 

No. of 
Cases 

Re- 

cov- 

ered 

^ Mortality 

1 

Num- 
ber ' 

Per 

Cent 

Incision and drainage. 

1 

1 

1 


one or more times 

19 

13 

6 

31.5 

Previous toe amputation 





+ incision and drain- 





age 

26 


9 i 

34-6 

No preliminary surgery . . 

83 

56 

27 i 

i 

32.5 


Table iv 

RELATIONSHIP OF LENGTH OF PRE-AMPUTATION HOS- 
PITALIZATION TO morbidity and MORTALITY 


Days in 
Hospital 
before 
Amputation 

No. 

of 

Cases 

1 

Mortali- 

ties 

Post-op. Hospital 
Days ’ 

25 Days 
or Less 

More than 
25 Days 

No. 

Per 

Cent 

! 1 

No. 

Per 

Cent 

No. 

Per 

Cent 

5 or less. . . . 

6-10 

1 1 or more.. . 

48 

23 

57 

II 1 

9 

22 

22. g 
39- 1 
38.5 

27 

1 1 

'9 

56.3! 

47.8 

33-5 

10 

3 

16 

1 

20.8 

' 3-1 

28.0 
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spondee! and are excluded from this study. 
Those cases A\-hich subsequently required 
major amputation and those amputated 
without preliminary surgery arc shown in 
Table in. 

Preliminary surgery had no apparent 
cfrcct on the mortality rate. Other authors 
have advocated preliminary surgery as a 
step in decreasing mortalit3\-'‘ 


admission. The time periods were arbi- 
trarilj^ chosen. A further discussion of the 
mortality factors will be given later. 

type of opekative ppoceduue and stump 

MORBIDITY 

Table V presents an analysis of the type 
of amputation and the fate of the stump. 
A. Thigh Amputations. There were 


TABLE V 


1 

j 

Type of Amputation ! 

1 Case 

I 

No. 0 
Cases 

i 

Primary Union 

r 

iMinimal Infec- 
tion or Skin 
Necrosis 

Gross Infec- 
tion or 
Necrosis 

Revision 

Neccssat)' 

No. 

18 

Per Cent 

No. 

Per Cent 

No. 

Per Cent 

No. 

Per Cent 

Closed mid or lower thigh; 
not drained 

1 

j Infected 

36 

50 

8 

22 

10 

27 

■ 

2.7 

j Clean 

1 

7 

6 

85 

1 

14 

0 

0 

0 

0 

i Tottil 

1 

43 

B 

55.8 

9 

20.9 

10 

23 

I 

2.3 



27 


7 

8 

29 ' 

17 

63 

3 





28 

4 

37 

I 

14 




1 

1 Total 1 

! 34 

i 

II. 7 

12 

33 

t 8 

52.9 


8 

1 j 

Open thigh j Infected | 

3 

■ 


fl 

! 

3 

100 

! 


Leg, closed; not drained 

1 

j Infected 

7 

2 


3 


! 2 


■ 


1 Clean 

3 

I 




2 


1 

1 


j Total 

10 

3 

30 

3 

30 

4 

40 

2 

20 

Leg, closed; drained 

Infected 

6 



I 


5 




Clean 










Total 

6 



1 

16.6 

5 

83 

I 

16.6 

Leg, open j 

Infected 

9 



2 


7 


6 

_ 

Clean 

J 





1 




Total 

10 



2 

20 


80 

6 

60 

7 


Twenty-two cases, nineteen thigh and three leg cases, were excluded because death occurred before the loc 
condition of the stump could be evaluated. 


We realize that these figures are subject 
to errors of sampling and that the series 
is relatively small. It is, however, inter- 
esting to note the better results in cases 
amputated within five day^s after hospital 


forty-three circular amputations without 
drainage. Primary union resulted in twenty 
four (55.8 per cent), rninimal wound in- 
fection or necrosis in nine (20.9 
and gross infection or wound necrosis m 
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ten (23.2 per cent). Revision was necessary 
in one case. Of thirty-four circular amputa- 
tions with drainage, primary union resulted 
in four (11.7 per cent), minimal infection 
or flap necrosis in twelve (35-^ cent), 
and gross infection or flap necrosis in 
eighteen (52.9 per cent). Revision was 
necessary in three cases (8.8 per cent). 


The number of leg cases subjected to 
closed amputation are too few for deduc- 
tions, but the trend is the same as in the 
thigh amputations. Primary union and 
lack of gross infection are more likely in 
undrained cases. In general, there was a 
higher tendency to gross infection as com- 
pared with thigh amputations. The inci- 

E VI 


Time of Operation in Minutes 

Spinal Anesthesia (6o mg. procaine) 

General (NjO and Ether) 

1 5 or Less 

16-30 

31-45 

46-More 

1 5 or Less 

16-30 

31-45 

1 

^ 46-More 


No. of cases. 1 

5 

33 

4 

I 1 

7 

44 

8 

9 

Pulmonary complications 

I 

I 



I 

6 



Cardiac 

1 

a 


I 

1 

2 

I 


Cerebral 

2 

1 




1 

I 


Coma 


3 



z 

1 

I 


Circulatory collapse 

Abdominal distention 


I 



I 

1 

I 

I 


Number and per cent of mortalities 

3 

8 


I 

3 

16 

2 

2 

6o% 

24% 

0% 

100% 

42% 

36% 

25% 

22% 


III cases are in this analysis; seventeen cases are excluded because of lack of data. 


B. Leg Amputations. There were ten 
closed cases without drainage in which 
there was 30 per cent primary union, 30 
per cent minimal infection and 40 per cent 
gross infection. Revision was necessary in 
two cases (20 per cent). In six closed cases 
with drainage, there was gross infection 
in five (83 per cent) and revision was 
necessary in one case (16.6 per cent). In 
the open leg operations, ten cases resulted 
as follows: minimal infection — healing by 
granulation fairly clean, two cases, 20 per 
cent; gross infection or flap necrosis, eight 
cases or 80 per cent. Revision was neces- 
sarj' in six cases or 60 per cent. 

Further detail as to relative results in 
clean or infected cases are indicated in 
Table v. 

In sumnuary, 55.8 per cent of the un- 
drained thigh cases and 11.7 per cent of 
those drained resulted in primary union. 
Gross infection occurred in 23.2 per cent 
of the undrained cases and in 32.9 per cent 
of the drained cases. There seems to be 
little doubt that better results are ob- 
tained by omitting drainage of the wound. 


dence of amputation revisions is much 
higher both in clean and infected cases 
and is particularly noticeable with the 
open operation. The mortality was slightly 
higher than in the thigh amputation group, 
the gross mortality in the thigh amputa- 
tions being 32.2 per cent (thirty-two cases 
in ninety-nine amputations) and 34.5 per 
cent in the leg amputations (ten in twenty- 
nine cases). 

Five Gm. of sulfanilamide has been 
deposited in the depths of the stump in 
all cases for the past few years. It is our 
Impression that there has not been sig- 
nificant improvement in wound morbidity 
as a result of this procedure. 

ANESTHESIA, LENGTH OF OPERATION AND 
POSTOPERATIVE COMPLICATION 

Every patient survived the immediate 
operative procedure and anesthesia despite 
the poor general condition of many. 

There were two postoperative pulmonary 
complications in forty-three spinal anes- 
thetics (4,6 per cent) and sev^n in seventy 
general anesthetics (10 per cent). The 



74 American Jo, .rnni or SiTBcry iMancIclbcrg, Shcinfelcl — Amputations 


other complications noted were probably 
incidental. Certainly the duration of the 
operation within the limits studied above 
was not a factor in the ultimate outcome. 
The mortality in the group with spinal 
anesthesia was 27.9 per cent and in the 
group with general anesthesia was 32.8 
percent. 


January, 

of complete mental orientation, apathy 
and anorexia. 

Table vii presents the distribution ac- 
cording to this scheme. Thirty-six cases 
were toxic and had considerable local 
infection on admission. There were nine- 
teen deaths, 52 per cent mortality. Thirty- 
six cases had gross infection, but no clinical 


TABLE VII 

MOKTALITV HATE AND RELATIONSHIP TO TOXEMIA 




Toxic on Admission 

Developed Toxic State 









under rreatnicnt 



Gi'jjfr.uJ St/'ll iJ.s of P;itionl 

N/, - 






Total No. 

Mortality 
Per Cent 


No. 

No. 

Died, 
Per Cent 

No. 

No. Died 

Per Cent 

Died 



I. Toxic Cases 

A. Mixed Cases — circulatory 
impairment and infection. . . . 

B. Infection — No significant cir- 

64 

3 = 

17 

53 

3 ' 

1 

'5 

48 

32 

50 

culatory impairment 

C. Occlusive gangrene — no in - 1 

9 i 

1 4 ; 

i ! 

2 ' 

1 

5 « 

s > 

1 

! 2 

40 

4 

44 

1 

fection j 

a 

1 

1 ■ 

100 

2 

2 

100 

3 

100 

Total 1 

-0 





39 

5 > 

I. Non-toxic Cases I 










A. Mixed Cases 

B. Infection — no significant cir - 1 

3 ' i 

1 

• * 1 

j 





2 

5-8 

culatory impairment I 

C. Occlusive gangrene — no in- 1 

3 

1 

■ ■ i 

1 

1 

! 





0 

0 

5-5 

fcction ' 

18 1 

. 1 

. . 1 





I 

Total j 

52 i 

1 

1 

.. 1 

1 

1 

1 




3 

S-9 


FACTORS INFLUENCING MORTALITY 

Age, sex, yearly mortality incidence, 
effect of diabetes, type of operations per- 
formed and relationship of anesthesia and 
duration of the operation were mentioned 
above. The patients are now grouped 
according to their general condition prior 
to operation and the type of local lesion. 
They are divided into those with gangrene 
due to inadequate circulation, infectious 
gangrene with adequate circulation, and 
mixed cases, that is, circulatory impair- 
ment and superimposed infection. The 
presence or absence of toxicity is noted, 
whether present on admission or develop- 
ing while under treatment. “Toxic” is 
used in a general clinical sense to describe 
a state characterized by dehydration, lack 


toxemia on admission. These developed 
to.xemia while under treatment. Seventeen 
died, 47 per cent mortalityL Thirty-four 
cases with gross infection were not toxic 
at any time. Two died, 5.8 per cent mor- 
tality. In eighteen cases of circulatory 
gangrene with no infection or toxemia 
there was one death, 5.5 per cent mortality. 
There were three other mortalities. These 
were in cases of occlusive gangreiie without 
infection; one was toxic on admission an 
tw'O developed delayed toxemia 

Summarizing the entire group, ninety 
five cases presented both infection an 
evidence of circulatory impairment, twenty 
one had advanced circulatory irnpairrnent 
with no infection, and twelve had infectious 
gangrene but adequate circulation. Thirty 
nine of seven ty^-six patients who were 
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toxic died; 51 per cent mortality. Of fifty- 
two patients who were not toxic, three 
died, 5.9 per cent mortality. 

The specific principal causes of death in 
the forty-two cases were the following: 
(i) Chronic toxemia from infected gangren- 
ous extremity or subsequent stump infec- 
tion, eleven cases. In addition, the following 
complications occurred in this group: two 
had parotitis and decubitus, one myocar- 
dial failure, one uremia and psychosis, 
one bronchopneumonia and one cerebral 
accident. (2) Anaerobic infection, seven 
cases, 63.6 per cent of all anaerobic in- 
fections; (3) acute myocardial failure, 
coronary sclerosis or thrombosis, six cases; 
(4) acute postoperative toxemia and hyper- 
thermia, five cases; (5) pulmonary com- 
plications, five cases; (6) cerebral accident, 
three cases; (7) nephritis, two cases, and 
(8) diabetes, three cases. 

Improved end results will follow only 
when toxemia can be effectively controlled. 
The main cause of toxemia is infection. 
It must be remembered, however, that 
there will always be some deaths because 
of advanced degenerative disease so com- 
mon in these patients. The deaths from 
coronary thrombosis, cerebral vascular 
accident, and nephritis comprising eleven 
cases in this series fall in this group. The 
problem of pulmonary embolism and post- 
operative bronchopneumonia (five cases) 
is the same as in all operative problems 
involving the aged. Better control of in- 
fection in the local area ma}^ be a factor 
in decreasing pulmonary complications. 
However, it is probable that some inci- 
dence of pulmonary complication will 
persist. The same may be said for the 
occasional severe uncontrollable diabetic. 

If mortality will be reduced, we believe 
that the cases that will respond are those 
in groups i, 2, and 4. These comprised 
eleven deaths from pyogenic infection, 
seven due to anaerobic infection and five 
due to a severe postoperative toxemia with 
hyperthermia, probably with infection as 
the basis of reaction. 

In recent years the sulfonamides were 


used freely in these infected cases with 
Indifferent results. The advent of penicillin 
will probably permit the control of toxemia 
by reducing or controlling simple pyogenic 
and anaerobic infection in these seriously 
sick patients. 

Eight major amputations for diabetic 
gangrene were performed from Januart'^ 
to September, 1944- hive patients were 
sixty to sixty-nine years old and three were 
from seventy to seventy-five 3'^ears old. 
Three patients were toxic and five were 
not. Six had lower thigh and two upper 
leg amputations. Penicillin was used in 
five cases. Three healed per priniiim, two 
had minimal infection and three gross infec- 
tion. All the patients recovered. 

SUMMARY AND CONCLUSIONS 

1. One-hundred-twenty-eight cases of 
diabetic gangrene requiring major am- 
putation are presented. 

2. The mortality rate in non-toxic cases 
(fifty-two) was 5.9 per cent for toxic cases 
(seventy-six) 5 1 per cent a total mortality 
of 32.8 per cent. 

3. The most Important single factor 
influencing toxicity was infection. 

4. Adequate control of Infection, either 
by chemotherapy or by earlier amputation, 
will lower mortality. 

5. Drainage of amputation wounds in- 
creases the incidence of wound infection 
and prolongs morbidity. 

6. In this series, those patients with 
thigh amputations had less wound mor- 
bidity than those with leg amputations. 
Since many of these patients will never 
wear a prosthesis effectively, efforts to 
salvage a better stump by amputation 
below the knee court unnecessary risks 
and are usually of no avail. 

7. Major amputation is a relatively safe 
procedure under spinal or general anes- 
thesia. Actual operating time, within 
reasonable limits, is not a contributing 
factor to mortalit}'. 

^ 8. The diabetes in the majoritv of cases 
is readily controlled. 
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A TOWEL FOR USE IN THIGH AMPUTATIONS 


Richard H. Lawler, m.d. 

Attending Surgeon, Cook County 1 lospital 
CHICAGO, ILLINOIS 


A SIMPLE, inexpensive, efficient towel 
to drape the thigh during amputa- 
tions is described here. Its value. 


patients at the Cook County Hospital 
where thigh amputations are frequently 
performed. 



Fig. I. Towel is cut one-half way through at center with 
circle about i inch in diameter cut out of center; strips 
are sewed as indicated 



Fic. 2. After the muscle has been Fig. 3. The towel is then folded 
scpar.ated b> the surgeon, and over the proximal stump and 

the bone is readj to be sawed the other two tics are made, 

through, the towel is applied by 
placing it around the bone and 
t\ ing center tics of towel so that 
tlie knot is on the side of the 
cut muscle. 


particularly as a retractor, has been satis- 
factorily demonstrated on a number of 


Material. The material necessary con- 
sists of an ordinary 26 inch by 18 inch 
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towel as used in surgical procedures, and 
three triple thickness strips of toweling 
inch by 24 inches. The towel is cut one- 


scam about inch wide. One of the H 
inch by 24 inch strips is sewed to the 
toweling around the center opening. The 



Fig. 4. Tliii will shape the towel to the proximal stump. 

An assistant can now retract the muscle by placing his 
fingers through the finger openings of the tone! as 
indicated. 

Fig. 5. The surgeon may now saw the bone without 
interference from protruding muscle, instruments or 
assistant's hands. 

Fig. 6. After the bone has been sawed, the towel is re- 
moved by simply lifting it off the stump. 

half waj"^ through at center, with a circle other two strips are sewed to the towel 
about I inch in diameter cut out of the around a circle of about 1 1 inches m 
center; the edges are folded to form a diameter and so placed that finger open 
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ings are present between the strips and 
the towel itself as seen in Figure i. This 
completes the towel. 

Application oj Towel Jor Amputation. 
After the muscle has been separated by 
the surgeon, and the bone is ready to be 
sawed through, the towel is applied by 
placing it around the bone and tying the 
center ties of towel so that the knot is 
on the side of the cut muscle. 

The towel is then folded over the 
proximal stump and the other two ties 


are made. This will shape the towel to the 
proximal stump. 

An assistant can now retract the muscle 
by placing his fingers through the finger 
openings of the towel as indicated in Fig. 
4. The surgeon may now saw the bone 
without interference from the protruding 
muscle, instruments or assistant’s hands. 
After the bone has been sawed, the towel 
is removed by simply lifting it off the 
stump. 


Debridement is the very antithesis of primary wound excision. 
Wound excision is a meticulous process, often time-consuming, and onlj^ to 
be carried out soon after wounding. Debridement simplj^ implies enlarge- 
ment of the wound in order to effect free drainage combined with rapid 
removal of foreign bodies and obviously dead tissue. 

From “Surgery of Modern Warfare” edited by Hamilton Bailey (The 
Williams and Wilkins Company). 



TREATMENT OF FINGER FRACTURES, SIMPLE AND 

COMPOUND* 

FINGER AMPUTATIONS 
G. J. CuRRV, M.D. 

Chief, Division for Surgery of Trauma, iJurJcy Hospital 
FLINT, MICHIGAN 


I NJURIES involving the fingers, with 
or without fractures, are very common. 
This is particularly true in industrial 
communities where obviously a large por- 
tion of the working population is associated 
with various types of factory work, involv- 
ing the use of hands in the many machine 
operations. The fingers represent an ex- 
posed portion of the hand, subjected to the 
many necessary trauma iiazards which may 
be minor or major in character. Industrial 
full time surgeons of the several large auto- 
mobile factories located in Flint, Michigan, 
agree as to the frequency of such accidents. 
It has been the writer’s privilege to see 
many of the severe finger fractures and 
their resultant disabilities, in a consulting 
capacity, occurring in these plants. Much 
of the discussion in this presentation 
evolves from this direct association with 
the prob'em industrially, as well as from 
the clinical material presented in a large 
fracture service at Hurley' Hospital, Flint, 
Michigan, over the past twenty years. The 
importance of this type of injury is stressed 
in all of the standard monographs on 
fracture management by such prominent 
authors as Kellogg Speed, Wilson and Coch- 
rane, Paul Magnuson, Key and Connell, 
Watson Jones, etc. The subject is given 
prominence in the excellent volume “Sur- 
gical Anatomy” by J. hatimar Coilander. 

Fractures of the fingers may be simple 
or compound, single or multiple, complete 
or incomplete, transverse, oblique, with all 
degrees of comminution. They may involve 
joints, show minimal or marked displace- 


ment, and be associated with all degrees 
of soft tissue injuries. 

The etiology, for the most part, is the 
compression type of injury. Less frequently 
are the workman’s finger ends actively or 
passive!}' projected against the injuring 
mechanism. Finger fractures are basically 
the same as fractures of other long bones. 
The anatomy varies only in that the epiph- 
ysis is at the proximal end. The cortex, 
medullary canal, and cancellous portions 
are identical. Osteogenesis is the same. The 
functions of neighboring joints are just as 
important. Physiotherapy measures have 
the same indications. Stiffened joints 
produce restricted or complete disabil- 
ity. Secondary localized osteomyelitis and 
necrosis may occur. Delayed and non- 
union may be present. 

Management is commonly neglected or 
inadequately done by those of the medical 
profession who are not fracture minded. 
Experienced industrial surgeons who are 
constantly associated with these injuries, 
and who recognize the importance of a 
satisfactory result, are most careful and 
painstaking in their care. Thus, for the 
most part, the results are very satisfactory. 
Surgeons of trauma who obviously have 
many fractures problems are well aware o 
the importance of good results. The im- 
portance of x-ray examination in all sus- 
pected fractures, and before and following 
reduction, is emphasized. 

Distal Phalanx. This is the most se- 
quent site of finger fractures. These fre- 
quently involve the tips and are of tie 


* Prcsenlecl at the\ ong Island College of Medicine Third Post-Graduate Course in Industrial Medicine, Di\i 

of Trauma, October t6 to November 3, 1944- 
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squashing comminuted type. Most times 
there is no significant displacement, and 
management is by use of a straight splint 
in a position of extension, until there is 
satisfactory clinical and radiographic uriion. 
There are no rules in fracture healing time, 
but an arbitrary period of about three 
weeks is sufficient, followed by physio- 
therapy if necessary. This is not solid union 
and, of course, progresses for months. 
Flouroscopic observation, during manipu- 
lation and reduction, is most helpful al- 
though not necessary. If there has been an 
evulsion of the extensor communis diga- 
torum tendon at the base, a drop finger 
results and immobilization should be 
secured in hyperextension to fulfill two 
requirements: healing at the tendon attach- 
ment, and healing of the fracture. If the 
fracture is beyond the ^attachment of the 
flexor profundus tendon, the proximal 
fragment is pulled down and immobiliza- 
tion following reduction in flexion is indi- 
cated. If the fracture extends into the 
Joint, immobilize in extension using a 
straight splint. Joint motion is urged as 
soon as satisfactory beginning union occurs. 
The hazard of disturbed joint function is 
obvious. 

Middle Phalanx. The flexor digitorum 
sublimus muscle ends in a tendon which is 
divided into two parts, inserted one on each 
side of the mid portion of the phalanx. The 
resultant deformity will depend upon the 
location of the fracture. If the site is distal 
to the tendon insertion, there is a flexion 
of the proximal segment, and a dorsal dis- 
placement of the distal segment. Alignment 
is secured by curving the digit over a roller 
bandage or Davis ball. When the fracture 
site is proximal to insertion of the tendon, 
there is a flexion deformity of the distal 
segment with the pro.ximal portion remain- 
ing in an extended position. Immobiliza- 
tion in a straight splint is thus obvious, 
following alignment of the distal part with 
the proximal. Failure to observe the prin- 
ciples involved in these two types fails to 
correct the deformity. Spine formation 
may develop and interfere with flexion 


of the distal phalanx. Three weeks im- 
mobilization is usually sufficient for begin- 
ning union. Physiotherapy follows, directed 
toward restoration of neighboring joint 
function. 

Proximal Phalanx. The deformity oc- 
curring in fractures of the proximal phalanx 
is quite constant regardless of the site of 
the fracture. This consists of a palmar 
angulation of the fracture site due to pull 
of the interosseous and lumbrical muscles 
on the proximal fragment, and a dorsal 
displacement of the distal segment. Here 
again the displaced fragment must be 
brought into line with the proximal one 
and secured in a flexed position, either by 
use of a curved splint Davis ball or a roller 
bandage. Continuous traction can be accom- 
plished in this position by use of narrow 
adhesive tape strips along the lateral sur- 
face of the digit, attached to the surface of 
the ball or bandage, or extended upward 
and attached to the flexor surface of the 
wrist. With several proximal phalangeal 
fractures and malignant overriding, con- 
tinuous traction is indicated, employing 
the use of the “banjo splint,” transfixed in 
a plaster of Paris wrist bandage at the base 
of the wire loop. 

Thumb. The thumb is a most important 
unit in hand function because of its asso- 
ciation with grasp and pick up, and obvi- 
ously satisfactory union of its fractures 
must occur. Fractures of the phalanges are 
managed in the same manner as the fingers. 
The first metacarpal is an important part 
of this digit. It is in reality a proximal 
phalanx. Its epiphysis is proximal as are 
the epiphyses of the phalanges. Fracture 
dislocations are perhaps the most common 
type of injury. Faulty union will produce 
an atrophj'- of the muscles of the thenar 
eminence and there will be a weakness of 
grip. The extra articular fractures may 
be simple or compound, transverse, ob- 
lique, and longitudinal with comminution. 
Simple fractures predominate. In all of 
these the fixation should maintain a posi- 
tion of extreme abduction and may be re- 
tained thus by the use of plaster of Paris 
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applied as a spica. In the event of marked 
upward dislocation ol the shaft, as occurs 
in a Bennett’s fracture, there must be an 
overcoming of the displacement and longi- 
tudinal traction is therefore indicated. 

Fractures of all phalanges with severe 
evulsion and non-reducible fragments by 
normal manipulation and traction pro- 
cedures require open reduction. The fixa- 
tion agents arc optional, governed by the 
discretion of the surgeon. In compound 
fractures, care of the wound is of prime 
importance. If seen early, closure without 
tension is indicated. If seen late, leave open 
and pack lightly with vaseline gauze. The 
bone should be covered. Associated tendon 
injuries are obviously repaired. Osteo- 
genesis will be slower in compound frac- 
tures, and secondary complications of 
osteomyelitis and necrosis occasionally 
occur with residual disabilities more fre- 
quent. Local and general chemotherapy 
both prophylactically and therapeutically 
are indicated in the selected case. 

Padded tongue blades, wooden applicator 
adhesive splints, direct skeletal traction, 
by wires through the finger tips and supple- 
mental %vire loop attachment to a plaster 
of Paris wrist forearm bandage, fixed trans- 
fixion pins employing the adjacent digits 
and plaster of Paris encasement, specialized 
traction and curved adjustable metal finger 
splints, etc., are contained in the bag of 
fracture tricks to be used by the surgeon 
who cares for these injuries. 

It is to be noted that the underlying 
principle in all finger fractures of matching 
the mobile dhstal segment to the less mobile 
proximal one is plain. This would seem to 
simplify the given essentials of manage- 
ment and relieve the surgeon of remem- 
bering mechanical details from various 
deformities. In the various types of im- 
mobilization attention should be constantly 
kept in mind concerning disturbance of 
circulation by a constricting portion of 
the apparatus. Frequent observations dur- 
ing the process of healing and restoration 
of neighboring joint function should be 


made until the maximum of use has been 
obtained. It is only by this chronic en- 
thusiasm that some of the badly mangled 
fingers can be restored to a degree of 
function that may be satisfactory to the 
individual in pursuit of his occupation. 

AMPUTATIONS 

^ The common causes for finger amputa- 
tions are trauma, deformity, or infection. 
If after painstaking management of a 
badly damaged finger, there is a resultant 
disability which renders the digit useless 
and inhibits maximum function of the 
remaining fingers and hand, amputation 
is to be considered. In severe, freshly 
traumatized fingers the surgeon’s obliga- 
tion is to save as much as possible. The 
reparative processes are great. II the soft 
parts are destroyed, it is evident that 
amputation is indicated. Continuous pain 
from permanently damaged nerves, com- 
plete tendon loss, and joint fixation with 
deiormity are among the indications. Com- 
plete agreement between the surgeon and 
patient is demanded. The question of 
the patient’s desire lor amputation on 
the basis of obtaining financial reimburse- 
ment must ever be borne in mind, but m 
the vast majority of cases, election of 
amputation will be based upon a dis- 
ability evaluation that is honest. 

If the disability involves, the index 
finger and is complete, with involvement 
of all joints, amputation is best done in the 
lirid metacarpal area. This insures a better 
muscle pad and cosmetic - result. The 
second finger then assumes the functions 
of the first. If the little finger is likewise 
involved, the same procedure is indicated 
for the same reasons. If the middle and 
third fingers are involved, amputations 
are advised in preference to disarticula- 
tions. Disarticulations give unsatisfactory 
results anywhere. There is almost always a 
returning function of the metacarpal p a 
langeal joints and they should never be 
sacrificed. A short finger stump maintains 
the knuckle line, aids grip, and prevents 
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the V-deviation of the adjacent fingers. 
These principles are likewise true with the 
thumb. Grasp is the most important func- 
tion of the hand, with pick up in second 
place. If the injuries are massive and 
involve all fingers, maintenance of parts 
of these functions is definitely indicated. 
Save as much as possible. Long plamar and 
short dorsal flaps are preferable. 


J 

SUMMARY 

An attempt has been made to cover the 
essential principles of the assigned subject. 
Cases are obviously individualized and 
management must be conservative and 
concentrated. By attention to the essential 
details of this problem, man}^ subsequent 
plastic and reconstruction operations are 
eliminated. 



lEa$( Ikports 

POSTOPERATIVE HERNIA FOLLOWING ABDOMINAL 

PERINEAL RESECTION 


James T. Jenkins, m.d, 

PEORIA, lEL/NOIS 

an attempl lo review the literature me he has just recently seen two in patients 

\ reveals only one rercrcnce to post- of his, but not following abdominal pen- 
^ operative perineal hernia following neal resections. 

abdominal perineal resection for carcinoma case report 

of the rectum. The Cumulative Index ' ^ j 

“AlcrZ’psSo^^ 'tto'S? ’ MfSKvliict t 

plTient. T?; TZTccT ZZ interesting from many 
discussion by McKenney following this angles. 

report refers to two cases of perineal jhe patient was referred to me by a practical 

hernia following abdominal perineal resec- a friend of bis wife. He had been seemg 

ISlinai surgery, of the tep^ductive 

;HrheenperSeTt^ife« f 

Adously. The second one had had two years old, born m Czecho- 

laparotomies twenty-five years previously employed as a common laborer 

and a hysterectomy twelve years prior to E.vaminat.on f vealed iieaa 

the resection. The third patient had a „,rmal. Lungs revea ed sood^ 

hysterectomy twelve years before the smn, 

HayTen reports two cases both in male finger inside 

patients : one, a large hernia, Sf “ r^s Jot mtmutt’ the apes, and Wood 

of which could not be reduced, the oth , Shg i ^ -phe abdomen was soft with 

a small reducible hernia. An attemp wa p masses were palpab ej 

made to give these patients some external tenderness or rigidity. There wer 

Tupport. He reports neither a very great and liver, spleen and Hd 

success. Dr. D. F. Jones, of Boston, with "o^^ g Recta! examination 

over 800 resections, has not seen a single numerous skm tags and 

case of hernia. The above reports were D^ital normal 

taken from the Transactions of the Amen- prostate ^ J nrostate was a hard 

can Proctologic Society, 1937- consistency. Above P j with 

Tthe Mayo Clinic, told me in March indurated area the „ot 

7nA that he had seen two postoperative elevated Woody mucus 

Kaftd operated upon both -h J and a.c»nd.uy 

immediate results good. Dr. Bacon ^ 
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liemorrKoids. The lower margin of the mass 
could be seen and appeared to be a cauliflower- 
like growth. Proctoscopic revealed the mass 


albumin. He was hospitalized for six days to 
prepare for surgery. Preparation included 
high-caloric, low-residue diet; morning saline 



Fig. I. X-ray of colon showing large de- 
formity and filling defect of rectum. 


about 6 cm, in diameter with ulcerated center 
on the anterior wall of the rectum. Sigmoido- 
scope passed full length under direct vision 
revealed no abnormalities above the rectum. 

His chief complaint was of twelve to fifteen 
stools during a twenty-four-hour period, noc- 
turia, and the loss of thirteen pounds during 
the past six months. His bowels had always 
been regular until December, 1942, when he 
first noticed an increase in the number ol stools 
per day with definite changes in characteristic, 
these frequent stools being thin and watery 
and always containing blood, both dark red 
and bright. He also noticed cramps in the lower 
abdomen before stools with relief following 
defecation. His past history was normal 
except for a right inguinal hernia repaired in 
1938. The family history was non-contributory. 

The patient entered the hospital on July 7, 
'943> where a barium enema was given and 
•X-ray of the colon revealed a large deformity 
and filling defect of the rectum, possibly 
carcinoma. (Fig. i.) Otherwise, the colon 
appeared normal. The blood count was as 
follows: Hemoglobin 65; red blood cells 
3,300,000; white blood cells 6,700. Differ- 
cntial leucocyte count showed segmented cells 
65, young cells 2, lymphocytes 30, and mono- 
cytes 3. Urinalysis showed specific gravity 
1,0 1 8 with many pus cells and a trace of 



laxative daily; evening enema daily; no sulfa 
drugs administered by moutli. On Julj^ nth, 
he was given 500 cc. of citrated blood. His 
pulse rate during this hospital stay varied 
from 40 to 60. Blood chemistry, such as is 
routinely done. Including serum protein (a-g 
ratio), serum bilirubin and serum prothrombin, 
were omitted since the hospital at this time 
was without the services of a chemist. 

On July 13, 1943, abdominal perineal 

resection was done in one stage and a retention 
catheter left in the bladder. At the patient’s 
request, spinal anesthesia ivas used, 50 mg. of 
procaine in 0.5 cc. spinal fluid followed bj' 
50 mg. pontocaine in 2 cc. 10 per cent glucose. 
A left paramedian incision was made to above 
the umbilicus. Liver and gallbladder %vere 
normal and no glands were palpable along 
the aorta or in the iliac region. There was no 
evidence of peritoneal involvement. The growth 
was below the peritoneal reflection and mobile. 
The superior hemorrhoidal vessels were ligated 
and dissection was made posteriorly down to 
the sacrococcygeal articulation. The anterior 
dissection was very difficult as the bladder 
was firmly attached to the grow'th. In attempt- 
ing to separate the bladder from the rectum, 
a small perforation occurred just above the 
prostate with the escape of some gas. A purse- 
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string suture dosed this perforation and the 
dissection was slopped. The lateral ligaments 
on caeh side were ligated lateral to two small 


Tilt .MiTMOi)i<,f IIosmiai tirCtsTRn laiMV, 



Fig. 3. Electrocardiogr.'im niticlo yn tfic .six- 
teenth postopenitive clay siiowing licnri 
block and myocardial damage. 

(pea size) glands and cut. Dc Martel clamp 
was applied to the sigmoid, the bowel was 


gauze. During this procedure, the patient re- 
ceived 500 cc. citrated blood followed by 
I 000 cc. of 5 per cent glucose in saline. 

riic pulse rate during surgery varied between 
40 and 70, never getting above 70. (Fig. 2.) 
The total time of operation was two hours 
and fifty ntinutes, which is too long. Loss of 
time was due to inexperience of student nurses 
and doctors, time loss in turning and preparing 
patient for posterior resection, adherence of 
bladder to tumor mass, perforation, .etc. 
The heart block and myocardial damage in 
this patient were not felt to be a contra- 
indication for surgery, as the carcinoma 
was surely to be the cause of his death if not 
operated upon. 

Anatomical diagnosis was found to be 
papillary adenocarcinoma of the rectum with 
metastasis to local perirectal lymph nodes. 
Histology revealed the “A” section showing 
a malignant epithelial growth such as is 
usually observed in the rectum. At one point 
it bad complete^ penetrated the wall and 
had infiltrated for a short distance into the 
attached fat tissue. The epithelium differenti- 
ated into irregular acinar formations whose 
cells were the tall columnar variety. Most of 
the cells had an acidophilic cytoplasm and a 
few bad differentiated into goblet cells. About 


separated with cautery, and the distal loop two cells per high power field were in mitosis, 
dropped in the hollow ol' the sacrum. The In the “B” section there was a penetration 


peritoneal reflections were easib' approximated 
1 and closed with continuous chromic catgut 
sutures, rebuilding the pelvic floor without 
tension. The umbilicus was e.\cised and the 
proximal loop brought out in this area. Per- 
itoneum and fascia were closed with inter- 
rupted Steel alloy wire sutures, sulfathiazole 
powder was distributed subcutaneously, and 
the skin was closed with skin clips. The wourid 
was dressed with Elastoplast bandage. 

At this point, the patient complained of 
discomfort, and cyclopropane was adminis- 
tered. He was turned on his abdomen and the 
anus was closed with purse-string sutures 
and posterior dissection was carried out. 
The coccyx was excised, fascia propria opened, 
and the clamp and distal loop were delivered 
posteriorly. The dissection of the bladder 
and prostate was continued, and with con- 
siderable difficulty; the removal was com- 
pleted without further perforation. Five Gm. 
of sulfathiazole powder were distributed in 
the area and a rubber tissue sheet was placed in 
the posterior cavity, which was packed with 


■ of ail la3’’ers of the bowel wall. The “C 
preparation through the lymph nodes showed 
hjfperplastic lymphoid tissue and in one 
place there was an infiltration by tumor of 
the variety seen in the primarj"^ mass. The 
“D” lymph node showed only hj'perplastic 
lymphoid tissue. The “E” section was also 
from hyperplastic lymph node and showed no 
evidence of tumor. 

Postoperative reaction was uneventful on 
the first postoperative day, when he was given 
500 cc. citrated blood as well as 2,000 cc. of 
5 per cent glucose in saline. The clamp was 
removed from the stoma forty-eight hours 
postoperativelj'-, and at seventy-two hours, 
the patient had a bowel movement via the 
colostomy. On the fourth postoperative day, 
half of the posterior cavity packing was re- 
moved, with complete removal on the fifth day. 
The wound was clean, there was some slough- 
ing of tissue, the cavity was irrigated daib^ 
with potassium permanganate solution, and 
treated with sulfathiazole powder applied 
m'eans of a powder blower. The retention 
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patient in knee chest position showing hernia reduce 
partlj reduced, and complctclj protruded. 


Fig. 4. 


Fig 5. 


Fig. 6. 
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catlictcr was removed on the sixth post- 
operative day and the patient voided there- 
alter, I he foilowing day he was eatheterized 
lor retention and Co ee. of urine were obtained. 
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l•u:. 7. ElfctrocarcIiDgniiii tliirtccn months 
post opera tivt'C' slanving heart block. 


By the seventh postoperative day the 
colostomy was lunctioning daily without 
irrigation. The alxiominal wound was dressed 
and the clips removed. Elastoplast as an 
outer dressing keeps the skin clean and dr\'; 
it is an idea/ dressing, Ijcing waterproof as 
well as supportive. Uneventful convalescence 
continued, wounds were clean and healing 
normally, patient voiding and having a daily 
normal laow'cl movement via the colostomy. 
He was up on the twelfth postoperative clay 
and his temperature was normal. Pulse varia- 
tion remained between 40 and 60, urine con- 


On the fifteenth day, temperature was down 
to normal, patient was up and about and 
the urine was dear again. This reaction and 
the temperature of r04°F. were probabl}'^ due 
to a pus pocket or infection in the posterior 
arca^ of the bladder and the reconstructed 
pcivic door, inasmuch as the blood sulfathiazole 
/eve/ remained low and the urine cleared up 
immediately. An electrocardiogram on the 
sixteenth day revealed the heart block as 
described previously, ventricular 43, auricular 
86. (Fig. 3.) T/ie pulse rate during the three 
febrile days remained betw'cen 50 and 60 per 
minute. 

At this time, the internist suggested that 
ephedrin, gr. at three-hour intervals, might 
release the heart block. This was given for 
forty-eight hours, when the patient refused to 
take any more as it kept him awake. His pulse 
rate remained /between 40 and 60 during his 
entire stay in the hospital of twenty-five days. 
The surgical shock, the temperature of 104°?. 
and the ephedrin every three hours bad no 
clTcct on the pulse rate, which never went above 
68 during the entire time. 

The patient went home 25 days after ad- • 
mission with the abdominal wound healed, 
the colostomy functioning daily \Yithout irri- 
gations at any time, the posterior cavity 
granulating normally, and with the urine 
dear and voiding normally. The posterior 
cavity irrigations were to be continued at home 
every two days, followed by the insufflation 
of sulfathiazole po%vder. He w'as seen in the 
office six weeks postoperatively and improve- 
ment continued normalfy. He returned to 


tained zy pus ceils per high power field, 
jrythrocyte count and hemoglobin w'ere evithin 
normal limits, and leucocyte count was 19,000. 
On tbe next day^ temperature -was ioi°F. 
and there was an increase in the number of 
pus cells in tbe urine, but no retention. The 
posterior cavity appeared to be granulating 
normally and was being irrigated daily. 
Sulfathiazole was administered orally, 15 gr. 
four times daily. The following day his tem- 
perature went up to io 4°F. Sulfathiazole 
determination in the blood reached a level 
of 3 per cent and medication was stopped. ' 
Inspection of the posterior cavity revealed 
some excess granulation with bridging across 
high in the hollow of the sacrum. This was 
broken down witlr a gloved finger and daily 
irrigations continued. This may have been 
the origin of our hernia. 


work eight w'eeks postoperatively as store 
clerk in the tool department. The posterior 
cavity was not completely healed, as the skin 
edges were not approximated, but apparently 
granulation was complete otherwise. 

Three months postoperatively, Hiealing was 
complete in the posterior area as well as the 
abdominal incision. The patient was feeling fine 
and was back to his former weight. He was 
having a daily bowel movement without an 
enema, nocturia once or twice nightly, and 
the urine was clear. Examination one month 
later revealed the colostomy stoma large 
enough to admit the index finger. There was 
no evidence of hernia in the abdominal wall- 
The posterior area was completely healed, 
and there was a slight bulge on standing at 
the sacral end of the scar. There was no pam 
at any time. One month later, the bulge on 
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.as considerably large, InvoWmg ^ Sl’lt A ^ 
:rin“L:d t r'condS IS: rsi .as funcrionmg daily .Mr no Ireip. 




Fig. 8. Cystogram, anteroposterior Fig. 9. Cystogram, anteroposterior 
• • !--- vie\^, with hernia completely re- 

cluced. 


view, with hernia protruding. 



Fig. 10. Cjstogram, Literal view, with hernia 
protruding. 

fine and had worked constantly with no dis- 
comfort in any area. 

I Ic returned tno months later with the entire 
posterior cavity bulging on standing. When 
placed in the knee-chest position, the hernia 
reduced itself. By this time the hernia was 
quite large, but the patient still had no com- 
plaints and could see no reason wliy anything 
should be clone as it was not bothering him. 
(Figs. 4, 5 and 6.) Sitting was just the same 
as ever. When seen next time, one year post- 
operatic cly, the patient had just completed 


J 

;/ 



- 

Ll... 

Fig. II. Cystogram, lateral view, with hernia com- 
pletely reduced. 

At the present time, the hernia is about 
the same as it was four months previousljx 
It is no larger, as it fills the entire pelvis on 
straining and reduces when lying down. On 
straining, the skin is taut and looks as though 
it would burst. The patient says, “It does 
not bother me, so whj’^ worry about it?” 
The patient’s pulse] rate remains the same. An 
electrocardiogram made thirteen months post- 
operativcH b\' Dr. Durkin reveals no change 
except perhaps increasing mjocardial damage. 
(Hg- 7 .) 
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Not being clear on what fills the posterior 
cavity in these parts with the removal of the 
rectum, levator muscles, etc., it was decided to 
take cyslograms in the anteroposterior and 
lateral positions, thinking the bladder might 
have' prolapsed posteriorly into the licrnia. 
However, tliis was proven not the case, as the 
bladder remains in normal position. (Figs. 8, 9, 
10 and II.) With the hernia reduced, the 
prostate is easih' palpated through the skin. 

SUMMARY 

1. A white male patient with a large 
palpable carcinoma of the rectum had 
been treated for six months without ever 
having had a rectal e.xamination. 

2. The same patient withstood a pro- 
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longed abdominal perineal resection with a 
pulse rate never exceeding 70 per minute.* 

3. A colostomy functioned normally 
without ever having had an irrigation. 

4. A large postoperative perineal reduci- 
ble hernia occurred which causes the patient 
no discomfort. 

5. The bladder remains in a normal posi- 
tion, 

6. The patient is well satisfied, has no^ 
complaints, and is unwilling to have any- 
thing done about the hernia since it does 
not bother him in any way. 

’My choice of anesthetic for the surgery described 
in tliis p.apcr was pentothal sodium, but the nurse anes- 
thetist liad gre.atcr self-assurance in using cyclopropane. 


Femoral hernia is acquired and of gradual development. While some 
authorities think it arises always from a congenital sac or diverticulum, it 
is rare before the age of twenty and the femoral canal is not normall} 
open at birth. Therefore, it may be considered an acquired condition. The 
swelling is usuallj' small, rounded or globular, the neck lying inferior and 
lateral to the pubic spine and the inguinal ligament. 

From “Principles and Practice of Surgery” by W. Wayne Babcock 

(Lea and Fcbiger). 



UNUSUAL FOREIGN BODY IN RECTUM* 

Louis Rene Kaufman, m,d. and Lieut. Charles Honig 

NEW YORK, NEW YORK MEDICAL CORPS, ARMY OF THE UNITED STATES 


M any reports of foreign bodies in 
the rectum have appeared in the 
literature which we do not propose 
at this time to review exhaustively. It is 
well known that in ancient times the intro- 
duction of various solid bodies was prac- 
ticed as a method of punishment. Foreign 
bodies have been forced into the rectum 
with criminal assault and sometimes in 
depraved pranks; but more commonly are 
introduced by the patient himself in con- 
nection with some form of sexual perver- 
sion. There is hardly any object commonly 
available which has not been recovered 
from the rectum either by manual extrac- 
tion from below or by laparotomy. 

Among the objects that have been re- 
ported are; a snuff box, whiskey glass, a 
30 cm. mortal pestle, a bullock’s horn 1 1 
inches long, electric light bulbs, an ink 
bottle, a vaseline bottle, a cold cream jar 
and lemon, an apple, chicken bones, glass 
tube, portion of a broom handle, frozen 
pig’s tall, a stick measuring 32 cm. in 
length, a cylindrical candle box 6 inches in 
circumference and 234 inches in length, a 
tool box containing a piece of gun barrel, 
a screw driver, two hacksaws, a boring 
syringe, a file, several coins, thread and 
tallow. The predilection seems to be, natu- 
rally, for solid cylindrical objects easily 
accessible at the time that the individual 
resorts to preversion when under alcoholic 
or sexual compulsion. 

Entirely apart from foreign bodies intro- 
duced through the anus, foreign bodies 
may enter the rectum from above following 
their Ingestion often without a distinct 
history so that they are accidentally dis- 
covered in the course of routine rectal 
examination. Most common are the 


animal or fish bones which become caught 
in the lower rectal or anal tissues. 

This is a case report of an unusual foreign 
body removed from the rectum and sig- 
moid colon. The object was a plantain, a 
member of the banana family, about nine 
inches long, which the patient had encased 
in a latex rubber sheath (condom). 

A plantain is a kind of banana of the 
genus musa parapisiaca sometimes con- 
sidered as a variety of the common musa 
sapientum. The fruit of this plant when 
cooked is a staple article of food through- 
out the tropics. It is larger than the ordi- 
nary banana which it resembles, greenish 
in color, less sweet, and contains more 
starch, 

CASE REPORT 

J. R., a thirty-seven-year-old Puerto Rican 
male, came to the Emergency Ward of the 
Flower and Fifth Avenue Hospital on Feb- 
ruary 5, 1945, complaining of rectal bleeding 
associated with rectal and lower abdominal 
pain of three hours’ duration. Three hours be- 
fore admission, he had inserted the plantain 
into his rectum while under the influence of 
alcohol. Various attempts made bj' the patient 
to remove the foreign body were unsuccessful. 
Manipulations in the rectum with a pair of 
scissors were followed by profuse bleeding. 

On examination, the temperature was 99°F. ; 
pulse, 100; respiration, 22; blood pressure, 
140/90. He was complaining of severe, pain 
in the rectum and moderate lower abdominal 
pain. His breath was aromatic. Examination 
of the abdomen revealed no evidence of spasm 
• or rigidity, moderate tenderness over the 
entire lower abdomen, no rebound tenderness, 
distention, nor evidence of free fluid. A rigid 
mass, compatible in shape with that of a large 
banana was palpable in the lower abdomen. 
On rectal examination, a considerable amount 
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ol bright red ijlood was encountered in tiic 
rectal ampvilla. T he lower end of tiic foreign 
body was easily left and on bimanual c.vaniina- 
lion was continuous witli the mass felt ab- 
dominally. On proctoscopic examination, one 
could see what looked like the stem of a banana 
high in the rectal ampulla. Repealed attempts 
to extricate the foreign body by means of 
finger with pressure on the abdomen, and 
the use of forceps and clamps were unsuccess- 
ful, the object apparently being firmly lodged 
in the rectosigmoid. Faihtre was also due to 
the inability to obtain a proper Iiold on the 
stem which either slipped a^\•ay or shredded 
when instruments were applied. 

Under general anesthesia, in the operating 
room, witli tlie patient in a lithotom^-^ position, 
the plantain along with the encasing condom 
was removed via the rectal route. We were 
unable to oljtain an}"^ grasp of the lower end 
of the plantain with ordinary forceps, volsella, 
or ring forceps. A shepherd’s hook was in- 
serted with its point protected by the finger, 
guiding it into proximity to the lo^Ycr third of 
the object. The point of the hook was then 
forced well into the object which was held 
steady by the assistant's iiands, pressing it 
downward from its abdominal end. By gentle 
traction with the hook, the rough lower end 
was gradually delivered as the folds of mucous 
membrane were separated with the finger. 
The frayed and roughened, thick steiii was 
found incarcerated in these folds, offering the 
obstacle to previous efforts at extrication. 
Proctoscopic examination revealed numerous 
deep abrasions of the lower portion of the 
rectal ampulla and anus with deep congestion 
of the mucosa and some oozing but no active 

bleeding. ■ r u 

Postoperatively, the patient was given }ull 
doses of sulfasuccidine by mouth and rectal 


-Foreign Body in Rectum 

instillations of sulfasuccidine suspensions. He 
was observed for three days; no untoward 
reactions were noted, no temperature or pulse 
rise and no changes in abdominal signs oc- 
curred.^ Proctoscopic and sigmoidoscopic ex- 
aminations on tlie tliird day revealed a hypere- 
mic and edematous rectal mucosa with scattered 
areas of punctate hemorrhages. No other 
pathological condition was seen. Following 
psychiatric consultation, a diagnosis of a 
bisexual Individual with a strong latent homo- 
sexual impulse was made. He was discharged 
for follow-up in tlie psychiatric clinic. 

SUMMARY 

This is a case report of an unusual for- 
eign body, a plantain covered b}’’ a condom, 
removed from the rectum and sigmoid of 
a bisexual male, thirty-five ^^ears old. The 
difficulties encountered in the extrication 
were due to the slippery nature ol the 
object, its tendency to shred at the stalk 
and to tile catching of the rolled edges 
of the condom in the folds of the rectal 
mucosa. Recovery was uneventful; sulfa- 
succidine was given orally and by rectal 
instillations as prophylactic measures. 
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TRAUMATIC LUXATION OF THE TESTIS 

Major Eugene A. Ockuly 
medical corps, army of the united states 


W AR with its violence, speed and 
multitudinous mechanical appli- 
ances, causes many casualties not 
directly associated with combat. These are 
accidental injuries of great variety and 
varied severity. One of the rarer and 
unusual of these injuries recently came to 
our attention on the Urological Service of a 
Regional Station Hospital. 

CASE report 

On December 6, 1943, a twenty-four year old 
soldier presented himself, complaining of the 
loss of both testicles. He stated that this 
occurred in November, 1941, while debarking 
at a Ferry Command Base. He was assisting in 
transferring cargo from a ship to a barge when 
he slipped and fell, landing astride the gun 
wale of the landing barge. Excruciating pain 
immediately followed in the perineum and 
lower abdomen, causing him to lose conscious- 
ness. During the transfer to shore, which 
occurred immediatelj% he regained conscious- 
ness and was assisted to the beach where he 
rested three hours. During this time a severe, 
nauseating, but gradually diminishing pain 
was present throughout the lower abdomen, 
and at the end of three hours he was able to 
assist in light work. For the next three or four 
days he did only odd jobs not requiring physi- 
cal exertion and then returned to full duty, 
never seeking medical care. He was aware on 
tile day of the Injury that the testes were out 
of the scrotum, and reasoned that they must 
have been pushed into the abdomen. 

He said that prior to the in;ur3' both testicles 
were in the scrotum. The right testicle had 
alwavs been in the upper part of the scrotum 
and was somewhat smaller than the left, which 
he attributed to a herniorrhaphy at the age of 
five. 1 he left testicle was, in his opinion, of nor- 
mal size and in the normal scrotal position. 
Follow ing the in jur\- he did not recall ever void- 
ing bioodt' urine, nor that there was discolora- 
tion of the perineum or the lower abdominal 
wall. In fact, in his memory, there never were 


any external signs of injury except the empty 
scrotum. There were likewise no changes 
evident to him in his personality, ability to 
work or sexual power. 

After nearly two years of full duty he tvas 
returned to the States. At the local Reclassi- 
fication Center the defect was noted by the 
medical examiner, and he w^as referred to us for 
correction of the defect. Examination revealed 
a completely empty, small, contracted scrotum 
A transverse suprapubic scar was present 
slightly to the right of the midline. The right 
inguinal canal was empty, and the right testicle 
could not be found. A tender mass the size of a 
testicle was felt in the subcutaneous tissue over 
the area of the left internal inguinal ring. The 
remainder of the physical examination and 
laboratory tests were normal. 

A diagnosis of bilateral luxation of the testes 
was made. On December ii, 1943. the left 
testicle \vas surgically replaced in the scrotum. 
This was done by way of the usual hernia 
incision. The testicle was found to be normal 
in size, Ijfing over the internal inguinal ring 
and attached to the subcutaneous fat by manj’ 
adhesions. The external oblique fascia had 
been split and its edges widely separated from 
the external inguinal ring to the position 
occupied by the testicle at the internal ring, 
therebj' unroofing the inguinal canal through- 
out its entire length. There was no hernia. 

After freeing the testicle from its adhesions 
to the surrounding tissue no difficultj' was 
encountered in placing it in the scrotum for the 
cord was completely free and was readib’- 
drawn from the abdomen. The testicle and 
scrotum were then anchored to the thigh with 
a single suture of silk. Closure of the Inguinal 
canal was accomplished by suturing the 
conjoined tendon to the inguinal ligament 
over the cord." After finding the separated 
edges of the external oblique fascia it was 
imbricated. Number 40 interrupted cotton 
sutures were used throughout. No attempt at 
any surgical interference was made on the 
right side since there was no testicle palpable 
and the inguinal canal appeared intact. 
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An uneventful convaleseenee followed and 
the patient was discharged to full military duty 
on January 23, 1944. 

In Hcrbst and Polkey found 

ninety-two cases reported in the literature 
which they classified as testicular lux- 
ations. They added one case of their own. 
In this group tliey included twenty-eight 
cases of herniation of the testis and five 
cases of cryptorchidism, t\-hich we believe 
arc not true luxations. They did not in- 
clude sct'cn cases which Donibrowskv 
mentioned as ha\'ingscen in Russian Army 
Recruits in whom, with one side of the 
.scrotum empty, a testicle was found lying 
in the subcutaneous tissue at the external 
inguinal ring, the result of self-mutilation 
to avoid military service. This would leave 
a total of sixly-se\'cn cases. Since their 
review of the subject four cases have 
appeared in the literature, namely, the 
cases of Bourgeois, McRca, Ott and 
Shannon, making a total of seventy-one 
cases of true testicular lu.xation. 


forcibly propelled through normal ana- 
tomical apertures or along fascial planes. 

here^ are thirteen cases of luxation of 
the test/s, including the one we are re- 
porting, recorded as occurring in military 
personnel. Of this group there are but two 
bilateral luxations; the one reported by 
Claubry as occurring in 1809 the 
present case. The total number of bilateral 
luxations recorded in the literature is eight. 
This is then not only a very dramatic but 
exceedingly rare injury as well. 

Among the immediate causes producing 
luxation of the testis are accidents, such 
as, a run-over hy heavy vehicles, failing 
astride an object a direct blow to the 
scrotum, saddle injuries, sudden severe 
muscular efforts, coitus, ill-fitting trusses 
and self-mutilation. Some of the patients 
ma}’ have had an underlying congenital 
anomaly or anomalies permitting extreme 
mobility of the testis which might have 
been a predisposing factor in the cases 
a.ssociated with muscular effort or coitus, 
but the cause, as in our case, is usually 


It appears to us to be confusing and in- 
correct to cla.ssify scrotal injuries, in which 
the testicle is denuded of its scrotal cover- 
ing, as cases of luxation of the testicle. 
They’ have been designated as herniae 
testes, compound dislocations, or com- 
pound luxations by previous writers, but 
always included under the general topic 
of luxation. Some of these cases in turn 
were actually an avulsion of the scrotum 
and should not be included under either 
classification. They are the cases of Bar- 
thelemy et Miramond De Laroquette, 
Golden, Tournus des Gonets and Wolf. 
The subject might be greatly clarified if 
the designation, herniation of the testicle, 
was limited to those cases in which a rent 
in the scrotal wall has occurred permitting 
the testicle to lie outside of the bodyq 
devoid of its scrotal covering. Whereas, in 
cases of luxation of the testicle, the integu- 
ment of the body remains intact and the 
previously normally located testicle as- 
sumes a non-scrotal position by being 


of such severity that a minor congenital 
anomaly is not a necessary factor. 

The positions as described by Alyea 
to which the testicle may be dislocated 
are: superficial fascia of the lower abdo- 
men, dorsum of the penis, perineum, 
crural area of the thigh, inguinal canal, 
femoral canal and abdominal cavity. 

The sy’mptoms and findings depend 
upon the type and severity of the injury 
to the surrounding tissues. These findings 
mayf vary greatly, but there is usualty 
e.xtreme nauseating pain with or without 
vomiting, an empty scrotum and except 
in cases in which the luxation has been 
into the abdomen, a tender palpable 
testicle in one of the areas described in a 
preceding paragraph. 

The treatment, except in rare instances, 
is surgical. Earlj'’ attempts at replacing 
the testicle ha^m occasionally been suc- 
cessful without surgery. If non-surgical 
replacement is impossible, early surgery 
to replace the testicle is indicated. 
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There is much in common between infectious and inflammatory proc- 
esses and the metastases of cancer, yet there is no evidence that infec- 
tion plays any part in the process except as a complication of ulcerative 
carcinomas. 

From “Metastases Medical and Surgical” by Malford W. Thewlis 
(Charlotte Medical Press). 



BILATERAL BRANCHIAL CLEFT CYST 


T 


Major Ralph M. Bolman 

MEDICAL CORPS, ARMY OF THE UNITED STATES 
HE origin and pathogenesis of so- Franklin R. Carter has oDerated 
SlLnccKslongblL!^^^^ case of hi/ateral congenital 


success- 


ing and controversial sulrjcct Wen.lowsH W a*::* ^ 

tbn® of ‘sc™,nT“® ' *'■' “S complete as the 

t.on of sc, entj -fa c embryos and 246 tactical sitnatlon in a theater of operations 

cadavc.a propounded Ins theories on the ,vilj permit, I am imaWe to find another 
origin o literal ccrt-ical cysts and fistulas, case of successfully operated bilateral 
c eniphasincd the fact that the branchial congenital fistulas of the neck and, 
system begins to develop in the human 
embryo in the second half of the first 
month, and that during the second month, 
perhaps even in the first half, this system 
is lost. He believed the branchial system 
to be more a part of the head than the 
neck, and no branchial remnants were to 
be found below the lower border of the 
hyoid bone. It followed that any cysts, 
fistulas, or other anomalous structures 
below this level must be of other than 
branchial origin. 


con- 

scquently, J report this as an unusual case. 

J do not feel qualified to enter into a dis- 
cussion of the origin of this fistula and 
cyst, but, in this case, both sides opened, 
e.x'ternaJJj', at the lev^el of the thjTohyoid 
space and 3 cm. lateral, and, internally, 
both opened in the tonsillar fossa. Accord- 
ing to Sutton's description, then, these 
fistulas originated from the second visceral 
cleft. 

Although the origin of these cysts and 
fistulas is very debatable, the treatment 
which gives the most uniformly good 


CASE REPORT 


Bailey disagrees with Wenglowski in 
that he believes some cysts and fistulas results is radical surgical excision. Cutler 
which appear below the h3^oid bone to be of and Zollinger have recently reported sev- 
branchial cleft origin. He points to cervical eral cases in which the patients were 
auriclesandthecaseofapersistentbranchial treated with sclerosing solution with good 
cartilage situated in the low^er part of the results. The case to be presented was 
neck, where a' c^^st usually opens, as evi- treated by bilateral surgical excision, one 
dence of the fallacy of Wenglow^ski’s side at a time, and the result is excellent 
hypothesis. Bailey prefers to approach the at this time, seven months later, 
subject from a clinical point of view. 

Sutton says that fistulas arising from the 
second visceral cleft open, externally, 
opposite the thyrohyoid space in front of 
the sternomastoid muscle and, internally, 
in the tonsillar fossa. He further says that 
fistulas arising from the th rd and fourth ^he 

visceral clefts open, externally, lower down, recovery from his injuries 

nearer the sternoclavicular articulation, m to see lum 

front of the sternomastoid muscle, and fjocause ol a draining fistula on each side of the 

internally, in the sinus pyriformis. neck. 

Peterson, in his exhaustive and excellent Xhe patient’s history was entirely negative, 
review of the subject of congenital cysts except for the usual childhood diseases and a 
and fistulas of the neck, mentions that Dr. tonsillectomy at the age of twenty-lour. 
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The patient, a male, age twentj^-eight years, 
entered this General Hospital March i, i944> 
after having been injured in an automobile 
accident in which he incurred a laceration 01 
the forehead 2 inches long and a small linear 
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eight years of age the fistulas of the neck were 
first noticed but gave little trouble except that 
the one on the right began to dram a small 


suture. A small amount of mucoid material was 
aspirated, and then the fistula was filled with a 
mixture of lipiodol and mineral oil in equal 



Fig. I. Arrows indicate external fistulous openings. 


amount of mucoid material and had continued 
to do so right up to the time of examination. 
The fistula on the left side gave no trouble until 
the patient was twenty-one years old, when it 
began to undergo periods of inflammation, 
suppuration, and drainage, interspersed with 
periods of quiescence. Twice it had to be 
opened. At the time the patient entered the 
Army, it was in a quiescent phase, but it had 
suppurated twice since then. The patient was 
put on a limited duty status due to the con- 
tinually draining sinus on the right and 
retained this status up to the time of this 
examination. 

General physical examination of the patient 
on March 1 5, 1944, was entirely negative except 
for the neck. Examination of the neck (Fig. i) 
revealed, on the right side, a 3 mm. opening 
at the level of the thyroid cartilage and 3 cm. 
lateral to it, which exuded a mucoid secretion 
continuously. There was no tenderness on 
palpation, but on applying downward pressure, 
it was thought a cord could be felt running 
upward and medially. On the left side, instead 
of an opening, there was a dimple of comparable 
size. Above and around this dimple was an area 
of induration and tenderness. Both sides moved 
slightly with deglutition. 

On March 16, 1944, the patient was taken 
to the .x-ray department and an intravenous 
cannula was introduced into tiic opening on the 
right side and held in place by a purse-string 


parts, and an x-ray was taken. At the time of 
the injection the patient complained of a bitter 
taste in his mouth, and the .x-ray revealed the 



Fig. 2 . Arrow s indicate internal fistulous openings 
in tonsillar fossae. 


mixture to have traveled upward and medially 
to a point just below the mandible, and then 
posteriorly, a total distance of 4.5 cm. Similar 
examination of the left side was impossible due 
to the presence of infection. It was decided to 
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delay operating for ten to fourteen days be- 
cause of the recent skull fracture and the 
presence of the inflammation on the left side. 


Januarv, ip46 

method of Von Hacker. The subcutaneous 
tissues M-ere closed with plain No. o catgut and 
the skin U7th si/k. A small piece of latex tissue 



It was also decided to do one side at a time. 
Hot, wet dressings were applied to the left side, 
and the induration rapidly disappeared. 

On April 2, 1944, under pentothal anesthesia, 
an intravenous cannula was again introduced 
into the opening on the right side, methylene 
blue introduced by injection, and the opening 
secured by a purse-string suture. (It is believed 
that inhalation anesthesia using an intratra- 
cheal tube is the anesthetic of choice in these 
procedures. This was avoided because of the 
straining and coughing incident to this pro- 
cedure in the presence of a recent skull fracture.) 
An elliptical incision 5 cm. in length was made 
around the orifice and the tract, which was 
about 0.5 cm. in diameter, was dissected free 
past the medial border of the sternomastoid 
muscle, thence to the carotid sheath as far as 
the bifurcation of the common carotid artery, 
and then laterall3r under the posterior belly of 
the digastric muscle and the twelfth (Iiypoglos- 
sat) nerve. At this point a finger was placed in 
the mouth and a probe guided into the pharynx 
through the fistula, and into the posterior por- 
tion of the tonsillar fossa. (Fig. 2.) All, save 0.5 
cm. of the tract was then cut off, and the re- 
mainder'was inverted into the pharynx by the 



and fistulous tract from left side. 

drain was introduced into the depth of the 
wound. The drain was removed on the second 
postoperative day, the sutures on the fourth 
day. (Fig. ja.) 

On April 7, 1944, an identical procedure was 
carried out on the left side. (Fig. 3B.) This side 
was slightly more difficult, technicallj^ because 
of the many previous episodes of infiammation 
and the presence of a 1.5 cm-cystic dilatation 
of the tract r cm. from its origin. The specimens 
were drawn immediately after surgerj"^ in both 
cases. 

Pathological study of both these specimens 
showed them to be lined bjf a rather flat, 
squamous epithelium, surrounded by areolar 
tissue, and a moderate amount of lymphoid 
tissue. The specimen from the left side showed 
the result of its previous episodes of inflamma- 
tion in the presence of fibrous tissue and the 
cells of chronic low-grade inflammation. 

The patient left the hospital on April 23, 
1944, reclassified to a full duty status, and has 
just reported to me by letter (seven months 
later) that he has had no soreness, no difficulty 
of any kind, and considers himself completely 
well. 


Fio. 3. A, fistufoiis tract from right side; i», cyst 
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SUMMARY 

1 . The conflicting theories of the patho- 
genesis and origin of lateral cervical cysts 
and fistulas are presented. 

2. The diagnosis, x-raj'^ findings, and 
surgical management of a case of bilateral 
branchial cleft cyst are reported. 

3. The patient is completely well after 
seven months. 
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Thyroglossal cysts not infrequently become infected and are incised 
and drained. Such treatment may be indicated to control infection, but 
will not effect a cure. Complete e.xcision of the cyst with the thyroglossal 
tract is the only curative treatment. Excision up to the hyoid bone is not 
sufficient. The dissection should be continued to the foramen cecum. 

From “Operations of General Surgery” by Thomas G. Orr (W. B. 
Saunders Company). 
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VISIBLE GUIDE FOR NAILING INTRACAPSULAR 

NECK FRACTURES* 


FEMORAL 


Meyer M. Stone, m.d, 

As<;;sumt Visiting Surgeon, Beckman llospiia) 
NEW YORK, NEW YORK 


I N the so-Ciiilcd blind method of in- 
ternal fixation of intracapsufar femoral 
neck fractures, the surgeon is con- 


square steel bar (c), which is at right angles 
to the collar (a). The guide rod (&} is 
attached to the upright bar by means of 



Ftc, r. Instrument assembled ready for use. 


fronted with the problems of determining 
the course of direction the nail should take 
prior to its insertion and guidance of the 
nail during insertion. The apparatus herein 
described is presented because of its sim- 
plicity, accuracy, and ease of application. 

The purpose of the instrument designed 
by the author is twofold: (i) Determina- 
tion of direction, and (2) visible guide 
during insertion. 

The apparatus as shown in the accom- 
panying photograph (Fig. i) consists of a 
chromium plated steel collar (a), which is 
fixed on the nail driver (b) by two set 
screws. From this collar there extends a 


a clamp (e), which is fitted with two set 
screws, which allow for raising or lowering 
the guide rod, or moving it medially or 
laterally, depending upon the size of the 
patient. 

When this instrument is attached for 
use, the guide rod and driver are parallel 
to each other, in a vertical plane and are 
maintained in this position throughout the 
operation. In addition to being parallel, 
the guide rod also is in true alignment with 
the point of the nail and the center of the 
driver in its longitudinal axis, thus assuring 
accuracy in nailing. 


From tile Surgical Service of Beckman Hospital, New \ ork. 
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The use of the apparatus presupposes 
proper reduction of the fracture before 
proceeding. In the use of the direction 
finder a grid consisting of one-half inch 
wire mesh 4 inches by 4 inches with lead 
numbers attached, is placed on the skin 
over the anterior aspect of the inguinal 
region, so that the center of it bisects 
Poupart’s ligament. This grid is held firmly 
in place by several Michel clips, or silk 
sutures to the skin, and kept in full view 
of the operator. An .'c-iay is now taken and 
the position of the femoral head and neck 
can be noted with respect to the numbers 
on the grid as shown in the accompanying 
x-ray photograph. The grid was first used 
at the Beekman Hospital by Dr. Donald 
Gordon, Dr. S. A. Siegel, and Dr. L. V. 
Marrone. However, any other type of skin 
indicator may be used in place of the grid 
in conjunction with the visible guide. 

The usual incision is made along the 
lateral aspect of the upper end of the femur 
and the bone exposed. A point is selected 


means of a center punch at this point on 
the shaft of the femur, which represents 
the point of entrance of the nail. The 



Fig. 2. Instrument in actual use (nail partly in 
femur). 

assembled guide as shown in the photo- 
graph is now ready for use in the following 



Fig. 3. N.iil pirtlx in femur; guide rod superimposed and 
m direct line with nail indicating its course. 


on the center of the shaft about h to i 
inch below tlie inferior edge of the great 
trochanter. A punch mark is made by 


manner: The point of the nail is placed 
on the shaft of the femur at the center 
punch mark; the guide rod is now' placed 



102 AiMeri-c.inJm.rtKilofSiirgcrv StOHC Guidc for 

along the course indicated by the numbers 
on the grid; ail set screws are then made 
tight, and with the apparatus held firmly 
\\ith one hand the nail is driven into place. 


Nailing Fractures 

JAMTAin, I()4() 

shortening of operating time, and conserva- 
tion ol x-ray film: It may be used with any 
ot the various types of nails by substituting 
the respective driver. 



A D 

Fto. .j. A and n, anteroposterior and lateral views of nailing completed. 


A check-up .Y-ra,y may be taken when the 
nail has been driven about one-baJf its 
length. On this .v-ray it will be noted that 
the guide rod and nail are parallel, and in 
alignment, thus enabling the surgeon to 
complete the nailing under vision of the 
guide rod, assuring proper direction. The 
wound is closed in the usual manner. Oper- 
ative asepsis is not endangered by the use 
of the direction finder, due to the fact that 
no additional instruments such as wires or 
Steinman pins are introduced into the 
wound.' 

The visible guide has been used on six 
cases at the Beekman Hospital with marked 
success resulting in more accurate nailing, 


The apparatus as shown has been 
adapted for use with the Smith-Petersen 
and Dooley t3'^pe of nails. 

SUMMARY 

A new instrument* has been presented to 
facilitate accurate nailing of intracapsular 
femoral neck fractures, which possesses the 
following advantages: (i) Direction and 
course of the nail are visible to the operat- 
ing surgeon. (2) No part of the guide appa- 
ratus enters the operative wound. (3) 
Operating time can be shortened. (4) ft 
eliminates repeated x-ray check-up plates. 

*This instrument is manufactured by Edward 
Week & Co., Inc., Brooklyn, N. Y. 



COLOSTOMY CLAMP 

William H. Daniel, m.d. 

LOS ANGELES, CALIFORNIA 


T his damp (Fig. i) has been in use tomy before firm adherence to abdominal 
for eight years and has proved its wall. 

value in; (i) early decompression of Application. After the wound has been' 



Fig. I. Clamp consists of two blades, each with a half 
circle depression. These are held in place by two set 
screws, one of which is hinged, and whose heads con- 
tain small holes for the insertion of a pointed instru- 
ment to facilitate the tightening. 



Fig. 2 . Clamp .appled to single barrelled 
colostomy. 



Fig. 3. Clamp appled to double barrelled, 
iMikuIicz or Devine colostomy. 


or dtSsfb boTl dkiention f '‘I''- 

vomiting and ileus; (2) permittine^eaTv p *^1, with Aiiis forceps on 

ingestion of fluids and food- freedom o^f 

movement with comfort and safety of the sIIddIh' h "" ‘^oLstomy clamp is 

patient; (3) preventing danger of boltl curv.H T the 

perforation by catheter inserted through Inm ^ section approximating the bowel 

bowel wall below ordinary clam^ soiling of nl tb be- 

wound by bowel contents bei^g diverged dre^" ^lostomy clamp and the wound 
through catheter for several days; terrlnl- f^r ^^^P is removed 

of bowel by accidental tractioV of • l6nn hi cauterized edge of the bo\vel has 

clamp; retraction of^short colos- LricAS'’No‘’"2no '‘c 

,03 26 mushroom 
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catheter witli two additional openings cut 
in the bulb is inserted with a small forceps 
into the open end of the bowel just below 
the clamp. (Fig. 4.) 


3); Mikulicz or Devine colostomies (Fig. 
3); cecostomj' and ileostomy. The clamp 
on the distal loop may be left in silu until 
the bowel sloughs. In performing a cecos- 



Fk;. 4. Mushroom 

The clamp (Fig. 1) is designed with the 
opening placed oil center allowing the 
straight portion to be applied to the distal 
end of a double barreled colostomy (Fig. 
3) or to the proximal end if the operator is 
fearful of leakage. 

This clamp* is used in a single colostomy 
(Fig. 2); double barreled colostomy (Fig. 

*Thc cl.-iinp may lx- purchased from the Ed. Ilolz 
Surgical Company, of Los Angelos, California. 


:athclcr in place, 

tomy a fold of the bowel is drawn through 
the wound and held with Allis forceps, t e 
catheter is inserted through an opening 
made with a cautery and the clamp tight- 
ened in place. The appendix may e re 
moved by being included in the clamp._ 
The catheter is kept open by the injec- 
tion of 30 cc. of air several times the hrst 
postoperative day and water the secon ■ 
The Harris flush is attached on the secon 
or third postoperative day. 





NEW SELF'RETAINING RETRACTOR 

Max Unger, m.d. 

Attending Otolaryngologist, Harlem Eye and Ear Hsopital 
NEW YORK, NEW YORK 

T his retractor is a great help in the The pull of the chains from opposite 
operating room in this era of man directions keeps the ring from shifting 
power shortage, in that it dispenses sideways. There is a rninimum of en- 
with the need of an assistant to hold croachment on the operative field. 


retractors. 

As can be seen in the illustration, the 
device consists of (i) a ring with numerous 
slots around its periphery, which circles 
the operative field, (2) metal spring bands 
which pass around the part of the bod3i 
operated upon and hold the slotted ring 
in place and (3) chains with a hook at 
one end. The figure shows how the retrac- 
tor is used for a mastoid operation. The 
ring is placed in position before the in- 
cision. After the incision is made, the 
hook of a chain is fastened into one side 
of the incision, pulled back as far as it 
will go and a link of the chain nearest a 
slot is slipped into the slot. It is held 
from slipping by the next link. The hook 
of another chain is fastened into the other 
side of the incision opposite the first 
hook, that chain is pulled taut and a link 
inserted into its appropriate slot. As many 
hooks and chains can be used as needed. 



Fig. 1. Use of retractor for mastoid operation. 


This retractor can be made in various 
sizes and can be used on almost every part 
of the bod3\ 
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MALFORMATIONS OF THE UTERUS* 


REVIEW OF SUBJECT, INCLUDING EMBRYOLOGy, COMPARATIVE 
ANATOMY, DIAGNOSIS AND REPORT OF CASES 


Julius Jarcho, m.d. 

Attending Ohstvtricinn iind Gynecologist, Sydenitnm Hospital; 
Attending Gynecologist. Hillside Hospital 


NEW -i'ORK, NEW YORK 

I T is now recognized that congenital anomalies of the uterus are not mere 
anatomical curiosities but are potential!}' serious conditions which 
warrant the careful consideration of every gynecologist .and obstetrician. 
To the gynecologist a knowledge of these abnormalities is helpful in clarify- 
ing obscure and refractory cases of sterility or of menstrual disorder. To the 
obstetrician the ability to detect uterine malformation can be of great 
usefulness in averting dangers which threaten mother and child. Since it 
often happens that uterine anomaly is responsible for abortion, miscarriage, 
premature and dilTicuIt delivery, or uterine rupture, earR diagnosis may be 
necessary and even urgent. 


THE MULLERIAN DUCTS 

Since malformations of the uterus are referable to developmental 
arrest or deviation of the Miillerian ducts, a brief review of the embrj'ology 
of these structures is of practical value. During the sixth week of embryonic 
life, the Mullerian ducts become visible. They are directed longitudinally 
and are in close proximity to the more developed Wolffian ducts. The 
insertion of the ligamentum inguinale, which eventually becomes the round 
ligament, into the urogenital cord differentiates two sections in the 
Mullerian ducts. The segments located above this area of demarcation 
remain ununited and eventually form the fallopian tubes. The distal seg- 
ments of the Mullerian ducts move in a medial direction and eventually lie 
side by side. During the twelfth to fourteenth week, the medial wall formed 
by the fusion of the two Mullerian ducts disappears and fusion is completed 
by the formation of a single medial canal — the uterogenital canal. Further 
differentiation results in the formation, from below upward, of the structures 
which develop into the vagina and uterus. 

Details have been omitted in this brief description because the various 
stages of embryonic development are readily seen in the schematic drawing. 
This figure has been simplified in order to avoid confusion and to give a clear 
picture of the development of the uterus. (Fig. i.) ' 

* From the Department of Obstetrics and Gynecology, Sydenham Hospital, New York City. 
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In view of the intricacy of the processes which result in the 

of the uterus it is not at all surprising that frequent disturbances in v p- 

Int. S Lubrequent malformation, should result. Many theor.es con- 





Fig. I. Schematic drawing to illustrate the fusion of the .Miillerian ducts to 
form the uterus and vagina, 

cerning the etiology of uterine anomalies have been advanced, but, as is 
pointed out by Masson and Kaump, their very number suggests that proof is 
lacking. 

Many of the earlier theories concerning the development of uterine 
anomalies have been concisely summarized by Cranberry and Faust (1938), 
but it is obvious that none of them explain all the varied malformations 
encountered in clinical practice or at autopsy. Falls (1939) has expressed the 
opinion that hormonal failure in intrauterine life might be chlefiy responsible 
for the improper fusion of the two halves of the uterus, as well as for other 
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dcvciopmenta i dcndcncies in this organ. On the basis of an observation made 
b3 1 clix in 1912, Anderson believes that many uterine anomalies can be 
cvp amcd on the ground that the left Mullerian duct usually advances 
sligntly ahead of the right and that an error of timing during embryological 
de\’eIopnient might result in a malformation. 

It lias been suggested that both defective germ plasm and unfavorable 
embryonic environment are among the most important factors in the. 
production of malformations of the uterus (Curtis 1942; Rogers and Block- 
som). However, like other experienced workers (Baileji^ and Miller, DeLee 
and Greenhill, Moncure, Braze), I am inclined to take the less complicated 
^'icw that various types of uterine anomalies can be attributed to abnormal 
fusion or lack of fusion, in whole or in part, of the Mullerian ducts. In other 
cases, the anomaly' of the uterus is probabl}’^ due to rudimentary develop- 
ment of one duct, or perhaps, its almost complete suppression, as might 
well be the case in instances of uterus unicornis. It is, of course, quite prob- 
able that any one or a combination of unknown factors will greatly influence 
the degree or localization of fusion, or the lack of proper embryological de- 
velopment, but of this we cannot be certain. From a purely clinical view- 
point we must be on the alert to recognize the presence of such anomalies, 
whate^'■er their cause, and to treat the patient in accordance with the 
findings. 


TIME OF OCCURKENCE OF MALFORMATIONS 

Through our knowledge of embr3mlogy attempts have been made to 
fix the time during development when uterine anomalies are most apt to 
occur. According to Schattenberg and Ziskind, unilateral or bilateral failure 
of development may occur during the first month, while uterus didelphys, 
vvdth double vagina and uterus, maj^ form during the second month, because 
of failure of fusion of the tvv'o sides. Arrested development on one side may 
give rise to a rudimentary horn. Uterus bicornis or uterus arcuatus may 
form during the third or fourth months because of incomplete fusion of the 
two Mullerian ducts. The septum may persist or a single or double cervix- 
may develop. Schattenberg and Ziskind remark that the onfy malformation 
that occurs after the fifth month is uterus arcuatus. Although a uterus may 
appear normal externallj^ it is also quite possible that it may contain a per- 
sistent septum, which may or may not continue into the vagina to give rise 
to uterus septus duplex or uterus and vagina septus duplex. 

TYPES OF UTERINE ANOMALIES 

Between the premature uterus didelphj'S and the almost normal 
uterus arcuatus, a large number of uterine anomalies are possible. This has 
led to complex and unwieldy systems of classification. The early contusion 
of unclassified forms and varied nomenclature was partly clarified in 1922 
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when Kaufmann introduced his schema.This classification, modified slightly 
by Frank and others, remained the basic system for many years. Kaufmann 
divided uterine anomalies into four basic groups, each of which had several 



1 UTERUS DIDELPHYS 2 UTERUS DUPLEX 3 UTERUS 

BICORNlS BICOUUIS BICORNIS UNICOLUS 

VAGINA SIMPLEX VAGINA SIMPLEX 



4 uterus septus 5 uterus SUBSEPTUS 6 uterus— or — uterus CORDIFORMIS 

ARCUATUS 



7 UTERUS UNICORNIS 8 UTERUS SIMPLEX 

Fic. 2. Normal uterus and seven types of malformation of the uterus and vagina. 

subclasses. The basic groups were: (i) Malformations due to faulty juxta- 
position of Muller’s ducts; (2) malformations due to faulty absorption of 

septa; (3) malformations due to aplasia, and (4) malformations due to 
hypoplasia. 
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\lnck in 1 P V toward even further simplification. 

cck in his newer text lists thirteen principal forms. In 1943, Taylor sug- 
gested further simplification and proposed a system of five basic categories 
As a result of my own e.vperience, I believe that this extreme degree of 
simplification is undesirable. I have found that a list of seven variations 
NMll include inost cases of uterine anomaly. For this reason, I propose the use 
ol the following types as more truly representative: (i) Uterus didelphys; 
(2) uterus duplc.v Ijicornis bicolfis, vagina simplex; (3) uterus bicornis uni- 
colHs, vagina simplex; (4) uterus septus; (5) uterus subseptus; (6) uterus 
arcuatus or cordiformis, and (y) uterus unicornis. 

The accompanying illustration makes detailed description of these 
forms unnecessary. (Fig. 2.) 


Since each type listed in this schema represents a distinct stage or 
phase in development, it is quite simple to fit any variation of form into 
the proper category. For example, uterus bicornis uno latere rudimentarius 
(with open or closed horn) would properly belong in the third category — 
uterus bicornis unicollis, vagina simplex. • 

Uterus Didelphys. Uterus didelphys, in w'hich there is duplication 
of the vagina, cervix and uterus, is comparatively rare. Cases of this type are 
usually reported in great detail when discovered. The diagnosis is sometimes 
an ultimate result^ of difficulties encountered during pregnancy or labor 
fShirlc}' and Cogsw'ell, Gallow'ay, Heal}', Perrigard, Keevil). As Findley has 
remarked, the anomaly is frequent!}' unrecognized even in the event of 
childbearing. Often a patient maj' live a long, normal life without being 
aw'are of abnormality until some other pathological condition calls attention 
to the malformation. This occurred in the case of a sixty-six-year old woman 
reported by Young. The rarity of the anomaly is well illustrated in the 
statistics gathered by Smith from the records of the New York Lying-In 
Hospital. During a twenty-five-year period there were four cases of uterus 
didelphys in 114,243 consecutive obstetrical patients admitted to the 
hospital. In the subsequent period of five years, one instance was found in 
27,703 patients. 

From the clinical standpoint the importance of uterus didelphys is 
its relation to pregnancy and labor. While fertility and pregnancy are not 
markedly affected, the chances of normal birth at term are greatly reduced. 
In fifty-four patients studied by Miller there had been a total of sixty-seven 
pregnancies, only twenty-eight of which (42 per cent) occurred normally 
and at term. Abortion and interruption of pregnancy were the chief causes 
for the low rate of normal birth. In the group of eleven cases reported by 
Schauffler (mostly uterus didelphys), there were thirty-three pregnancies, 
of which seventeen or 53 per cent resulted in abortion or miscarriage. These 
failures were attributed to the fact that intrauterine septums and irregularb 
ties of the fundus are poorlj^ vascularized, the musculature being thin and 
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irregularlv disposed while the stroma is inadequate. Findley attributes im- 
portance to the behavior of the non-gravid uterus. Acting as an appendix 
to the pregnant uterus, it may be dragged behind the gravid organ and it 



Fig. 3. Case i, G. M. Uterus didclphys. Note the two 
cervices and septate vagina. (From Julius Jarcho, in 
“Gj necological Roentgcnologj 1931. By permission 
of Paul B. Hoeber, Inc. Publishers.) 


may retard the progress of labor by becoming incarcerated in the hollow of 
the sacrum. In addition, it may contract during labor, thereby contributing 
to the labor pains. Very commonly a decidual membrane is expelled on the 
second or third day of the puerperium. 

Findley’s findings in 135 cases of uterus didelphys are relatively en- 
couraging. In his series of cases, 217 full-term babies were born. There were 
eighty-three spontaneous deliveries, twenty-three cesarean sections, one 
craniotomy on a dead letus, two Porro operations, one hemihysterectomy, 
and one death from rupture of the uterus. Findley found that abortion is 
relatively common in cases of uterus didelphys and that labor is prolonged 
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F.a. 4. Cas, Ig.M. UterosaIp.ngogram of s .me case 

•‘Gjnecological Rocntgen(.iog^ 1931. Bj' permission of Pni.i B 
Inc. Pubiisliirs.) 
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Fig. 5 Casc“i, G. M. Vaginogram of same case 
(From Julius Jarcho, m “Gynecological Roent- 
genology/* 193 ’- By permission of Paul B 
Ilocbcr, Inc. Publishers) 
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as a result of poor muscular development in the uterus, a small rigid cervix, 
and the encroachment of the non-gravid uterus. (Figs. 3, 4 and 5.) 

Multiple Pregnancies in Uterus Didelphys. Though quite rare, twin 
pregnancies have occurred in women with uterus didelphys. In the case 
reported by Moncure, cesarean section was employed to deliver two babies, 
who were easily resuscitated. In the case recorded by Corbet, a live fetus 
was delivered spontaneously from the right uterus and three days later a 
second living child was born. Each uterine component behaved as an in- 
dependent unit and went into labor at a different time. Thus, while the 
right uterus was in strong labor, the left cornu was quiescent. Of great 
interest is the observation of Davies and Cellan-Jones that pregnancy may 
occur alternately in the horns of uterus didelphys. 

I have personally observed eighteen cases of congenital uterine anomaly 
and one case of fibroid uterus which simulated an anomaly. The pertinent 
data are summarized as follows : 

One patient gave birth to one living child 
One patient gave birth to three living children 
One patient gave birth to two living children and one still- 
birth 

Two patients gave birth to two living children each (total 
four children) 

Total — ten living children and one stillbirth 
Three patients were pregnant once and aborted 
One patient had five pregnancies and aborted five times 
Six patients were sterile 
Three patients had no uteri 

One patient had fibroid simulating uterus bicornls 
After removal of the fibroid and a plastic operation on the 
uterus, the patient gave birth to a living child 

Conjusion in Terminology. A certain amount of confusion has devel- 
oped in the terminology of uterus didelphys, because some writers have 
used the term only for cases in which there were two separate parturient 
canals and bipartite vulva, an extremely rare condition. This confusion is 
partly attributable to the very unusual case reported by Gemmell and 
Paterson in 1913. In this instance there was complete duplication of the 
internal and external genitalia, including duplication of the bladder, uterus, 
vagina, and \’ulva. Despite this duplication there was no interference with 
pregnancy and labor, and living children were born from each set of geni- 
talia. Except for the absence of an umbilicus and the presence of an “enor- 
mously” wide pelvis the patient was normal. Of interest was the fact that 
the intestinal viscera could be palpated between the two vulvae. 



JARCI 10— MALFORMATIONS OF UTERUS 


The only other case of double vulva found by Gemmeli and Paterson 
was one reported by J. Suppiger. Recently another instance ordoTe 
M ha was described by Patterson and Maxwell. Although in this case the 
external genitaha were double, the uterus was single and was connected 
pelvis small left vagina did not have an opening into the 


The paucity of examples of uterus didelphys associated with double 
vulva IS sudicient reason for discarding the confusing term “uterus pseudo- 
didclphvs which has been used to denote duplication of the uterus, cervix 
and vagina unaccompanied by duplication of the vulva. A double vulva 
is not necessary for the classification. A similar opinion has been expressed 
by Shirley and Cogswell, and common usage does not make a distinction 
(Sweet). Where vulval duplication does exist, the term uterus didelphys 
cum vulva duplice would be more accurate. 

Uleriis Duplex Bicornis Bicollis. Uterus duplex bicornis bicollis 
vagina simplex clifi’crs from uterus didelphys chiefly in the fact that dupli- 
cation of the vagina is absent. However, man}' of the difficulties encountered 
in uterus didelphys are applicable to this form as well, and in a general way 
it may be said that the conditions applying to uterus didelphys apply also 
to this anomaly. 

Uterus Bicornis Unicollis. In uterus bicornis unicollis vagina simplex, 
or bicornate (bicornute, bicornuate) uterus, fusion is complete to a point 
above the cervix, incomplete absorption of the fundic segments resulting 
in the uterus being widely bicornate. As with other anomalies in which the 
uterus is double, pregnancy may occur in either or both horns. As a rule, 
pregnancy in one horn remains undisturbed, and the non-gravid horn 
produces a decidual membrane which often is expelled without disturbance 
of the gravid horn. Such an occurrence was reported by Wong. At six months, 
signs of miscarriage ended in the e.xpuJsion of a decidual cast of the non- 
gravid horn; three and one-half months later there was a normal delivery 
from the other horn. 

The chief complications of pregnancy in bicornate uterus are hemor- 
rhage and incarceration of one of the horns during labor. Braze (1943) ^ 

review of the literature observed a lack of adequate reports of simultaneous 
pregnancy in the two horns of a bilateral uterus. Braze found no instance 
of successful termination of such pregnancy with viable children. His own 
report was exceptional and described a case of pregnancy in each horn 
which delivered spontaneously. However, this occurrence was followed in 
three months by prolapse and incarceration of the left horn of the uterus. 

The patient recovered after hysterectomy. • 

Special complications may arise when one of the horns is rudimentary. 
Perrigard cites reports which indicate that 80 per cent of rudimentary horns 
possess a canal which does not communicate with the vagina. It is therefore 
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obvious that pregnancy in a rudimentary horn may cause serious conse- 
quences. Adam considers pregnancy the most dangerous complication 01 
double uterus because rupture of the gestation sac is almost inevitable about 
mid-term if the condition remains undiagnosed. Rupture, moreover, is 
associated with profuse hemorrhage. The mortality rate from this accident 

is acknowledged to be high (Stander). 

Not as infrequently as is generally supposed (Crossen and Crossen), 
pregnancy in a rudimentary horn acts much like tubal pregnancy with all 
dangers iViherent in such accidents. Then too, as indicated by Frank, a 
rudimentary atretic excavated horn may menstruate and eventually cause 
hematometra. 

Uterus Septus. Outwardly a uterus septus usually appears normal. 
In some instances there may be a mild depression in the fundus. Internally, 
where the inner surfaces have failed to fuse, there is a septum which divides 
the cavity and which usually extends for the length of the uterus. With 
other so-called milder forms of bicornate uterus such as uterus subseptus 
and uterus arcuatus, the frequency of these deformities, according to Falls 
(1928), is estimated to be about i per cent. Falls has observed that anomalies 
of these types frequently give rise to complications, some of which might be 
avoided completely or minimized by proper diagnosis and evaluation. 

The danger of the uterus septus, as explained by Luikart, lies in the 
fact that if pregnancy takes place in one half, the uterine wall of the other 
half hypertrophies and by its mere bulk may obstruct delivery from the 
pregnant half. Then, too, by simulating myoma, ovarian cyst, or extra- 
uterine fetal sac, it may cause the obstetrician to make an erroneous diag- 
nosis. If the septum extends only part of the way down, as in uterus 
subseptus, the ovum may be able to utilize sufficient uterine tissue to reach 
term and be born alive. 

Uterus Subseptus. As a rule, uterus subseptus does not cause dystocia, 
but occasionally it may cause unfavorable obstetrical conditions by produc- 
ing transverse or oblique presentation of the fetus. Attempts at version 
may offer the first indication of the presence of a septum. Sometimes, as 
Titus has stated, the fetal trunk may become engaged around the septum. 
This results in persistent transverse presentation, and cesarean section 
becomes necessary. 

Uterus Arcuatus (Cordijormis). In 1939, Falls in an extensive report 
defined uterus arcuatus as “that form of blcornuate uterus in which the 
normal fusion of the two horns in embryonic life stopped just short of 
completion forming an organ which in the non-pregnant state can with 
difficulty be differentiated from a normal uterus but which, when pregnant 
exhibits marked irregularities of contour.” Externallv, uterus arcuatus is 
marked by a fundal concavity. Where the line of demarcation is deeper 
and more definite, g,vmg rise to a heart-shaped fundus, the malformation 
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is generally referred to as uterus cordifonnis. On external examination only 
slight indentation (arching) of the fundus may be felt. Such uteri frequently 
contain a complete or incomplete septum. This can be determined only by 



diM. 






F.g 6 Case’.. D. BrRocntgenogradddws fetus lying high above erest of ilium, the head in one eornu 
of the Irus and the legs In the other. (From Julius Jareho. in .Im. 7. 5urg.. .a: 4 . 7 , 193.-) 

Uterosalpingography. Uterus arcuatus is one of the most common of uterine 
^omahS fSgard, Schauffler). Falls reported that of 7.553 deliveries 
recorded at the Research and Educational Hospital m Chicago, 155 wer 
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associated with uterus arcuatus. Twenty-one (13 per cent) of these patients 
were delivered by cesarean section, while 134 patients were delivered 
vaginally. In the latter group labor was long and tedious, and many patien 



Fic. 7. Case hi. A, S. Extirpated fibroid uterus. 
Large fibroid uterus witR anterior wall of 
uterine cavity and supravaginal portion of 
cervix split open. One fallopian tube is seen. 


failed to go into labor at term. It was necessary to induce labor in twenty- 
five (19 per cent) of the patients who were delivered from below. 

Far from being unimportant clinically, uterus arcuatus is a malforma- 
tion that requires careful consideration by the obstetrician since, as stated 
by Falls, the incidence of abnormalities in this group of patients is high. 
The complications of pregnancy were prematurity and postmaturity, while 
the complications of labor were prolonged first stage, breech and transverse 
presentation, sudden intrauterine fetal death, and retained placenta. In 
one of my cases of uterus arcuatus (Fig. 6, Case ii), the patient was delivered 
normally of two children. In her third pregnancy she e.xperienced sudden 
sharp abdominal pain two weeks before term. A roentgenogram revealed 
that the fetus lay high above the crests of the ilium. Under deep anesthesia 
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external cephalic version was performed. The head was held on oelvis 
for nearly an hour. I a ms virtually ceased. Pituitrin o.fcc was given m 
. rengthen pains and facilitate engagement. The patient was ddivered 
spontaneously of a living child which weighed si.v and one-half pounds. 



Fir.. 8. Casf III, A. S. Extirp.itcd fibroid uterus. 

L.irgc /ibroid uterus uith .interior Hall of 
uterine cavity ,ind suprnvagin.il portion of 
cervix split open. Tlie entire uterine cavitj’ is 
exposed. The right cornu and right fallopian 
tube arc absent. The caxuty of the left cornu 
and left fallopian tube is seen. Diagnosis; 

Fibromyoina of uterus; uterus unicornis. 

In another of my cases of uterus arcuatus (Case xv), the patient was 
delivered of a normal living child. The patient had a large pelvis. Labor was 
short, but fetal heart sounds became irregular and deliverjr was made by 
low forceps. (Fig. 6.) 

Uterus Pseudoarcuatus. Rudolf has called attention to “pseudouterus 
arcuatus” (sic!), a transient deformation of the uterus caused by temporary 
incoordination, which leads to functional malformation. Rudolf found that 
some degree of incoordination of each half of the uterus is not infrequent 
during pregnancy and labor. A definite differentiation between “pseudo- 
uterus arcuatus” and the true or anatomic type of uterus arcuatus can 
be made only postpartum. From physiological considerations Rudolf 
finds that it is not necessary to fear this functional complication or to fear 
' malposition and malpresentation. The management of such functional 
malformations of the uterus is intelligent expectancy. 
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Uterus Unicornis. True uterus unicornis, caused by un lateral sup 
nression of the Mullerian duct, is a very uncommon anomalj . In 193 , 
Shumacker was able to find only twenty-eight such cases in the literature. 



Tic. 9 Case n, M C Uterus unicornis, roentgenogram after injection of 

iodized oil 


/ 


An additional instance was reported by Schattenberg and Ziskind in 1940 
and another by Varino and Beacham in 1941. According to Stander, preg- 
nancy in cases of uterus unicornis tends to be uneventful and the malforma- 
tion is usuall} recognized only accidentally during operation or at autopsy. 
( Figs. 7, 8 and 9.) 


COMPARATIVE ANATOMY 

Students of comparative anatomy, and more recently gynecologists 
and obstetricians M'ho have delved into the subject of uterine anomalies, 
recognize that a definite parallelism in structure e.\lsts between the various 
t\pcs of uterine anomaly in human beings and the normal genital organs 
of animals loMer in the developmental scale. The importance of a wider 
knowledge of this parallelism lies in the fact that such Information may lead 
to a clearer concept of human malformations and a better understanding 
of their management. 

Failure of fusion of the Mullerian ducts in women assumes one of a 
definite number of forms, and as pointed out bj Schumann, each of these 
forms has its direct analogue in the normal form of the uterus in one or more 
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of the lower orders of mammals. Schumann also remarks that the lower 
the species m the mammalian scale the less the tendency to fusion of the two 
sides of the genital tract. 

Indeed the similarity is often so great that Blair-Bell has suggested 
the use of the word atavism’ in preference to “malformation” because 
the anomalous uterus often conforms exactly with that of one of the lower 
orders. In other words, women may have uteri which are found to be 
counterparts of the uteri of rodents, carnivores, insectivores, or subhuman 
primates. 

According to Wilder the uterus is an adaptive organ, essentially a 
localized enlargement, which develops as needed. Thus, in viviparous sharks, 
such as the squalus, the expanded lower portion of each Miillerian duct 
becomes enlarged to form a uterus in which the embryos are retained 
until they have almost attained adult form. The same is true of certain 
salamanders. However, in none of these instances is the organ more than a 
container or brood cavity. There is no placenta nor is there any other direct 
connection between the embryo and the uterine wall. 

The same is true also of certain lower mammals such as monotremes 
and marsupials, in which there is no placenta and the young are produced 
in a v''er5'' immature state. It is onl}' in the higher or placental mammals 
that the walls of the uterus become differentiated for nutrition of the 
embryo, and the uterus thereby becomes a physiologically active organ. 

In mammals, starting with the lower species, all the theoretical inter- 
mediate evolutionary stages have their counterpart, ranging from double 
uterus to single uterus. Thus, as Walter states, monotremes have two 
separate uteri without vaginae, whereas marsupials have two separate 
uteri with separate vaginae. Among placental mammals a double uterus is 
found in certain rodents, such as the mouse, hare, marmot and beaver, and 
also in elephants, certain bats and the aardvark. A beginning of fusion 
between the two uteri is evident in pigs, cattle, certain rodents, certain 
bats and carnivores. A two-horned uterus is characteristic of ungulates, 
cetaceans, insectivores, and some carnivores, while a single uterus, the 
uterus simplex, is found in apes and humans. 

A more detailed consideration of each of these species will serve to 
illustrate further the resemblance between the normal uteri of lower animals 
and anomalous uteri encountered in human beings. 

Monotremes. In the egg-laying mammals or monotremes (e.g., the 
ornithorhynchus or duckbill of Australia and Tasmania; and the echidna 
or spiny anteater) the Mullerian ducts tend to fuse posteriorly while the 
anterior portions remain separate. In the monotremes, the uterus opens into 
a urogenital sinus (Neal and Rand). The so-called uterine portions are in 
reality oviducts. As described by Wilder, they are short, thick-walled, of 
rather large caliber, and entirely distinct from one another. 
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Marsupials. The marsupials or didelphians are represented by the 
the kangaroo. In the marsupials a vagina occurs and this may 
as representing an important stage in the evolution of the 


opossum and 
be regarded 


A. 



U 


D. 

Fig. 10. Scmidiagrammatic illustration to show 
the gradual evolution from the double uterus 
and vagina (a) of the lower rodents (e.g., 

Viscacha), and the double uterus with double 
os (e.g., Rabbit), or with single os (e.g., Aguti), 
and single vagina (n and c, respectively) to the 
bicornutc uterus and single vagina of the 
carnivora (d). n, broad ligaments; c, cervix 
uteri; u, fallopian tubes; ji, uterine cornua; 
o, ovaries; u, uterus; v, vagina. (From Blair- 
Bcll in “The Principles of Gynaecology,” 1934. 

By permission of Baillierc, Tindall & Cox, 

London, Publishers.) 

Mullerian ducts. In the opossum and kangaroo the uteri and lateral vaginae 
are connected with a central vaginal pouch, which has a more or less perfect 
longitudinal septum and ends blindlv at the summit of the urogenital sinus 
(Blair-Bell). 

Rodentia. The order rodentla (rabbits, squirrels, guinea pigs, porcu- 
pines, rats, gophers) offers examples of the transition from the primitive 
types of uterus to the more advanced forms (Owen). Two distinct uteri, 
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Tn? ^uch as the viscacha 

and rabbit. In the aputi the uterus Is double but has a single cervix. In 

rodents the vagina, from being septate or double in Wv forms becomes 



Fig. II. a selection from serial sections of the 


uterus of the c.il (i, 2, 3, 4, 5), showing the 
fusion of the two horns from where they first 
come together to below the point of complete 
fusion. The lines of section arc made clear by the 
diagram (6). The way in w’hich first the cucrnal 
coats, and then the internal coats, and finally 
the mucosae come together and fuse is clearly 
demonstrated. Fusion in the rabbit stops at 
stage 3, consequently that .animal h.as two 
cervices surrounded by two circular muscle- 
coats and one external muscle-coat; (micro- 
photographs X 5). (From Blair-Bell in "The 
Principles of Gynaecology,” 1934. By per- 
mission of Baillierc, Tindall & Cox, London, 
Publishers.) 


single in the higher members of the order. In pigmy musks Owen states 
that “the cornua of the uterus are unequal in size: the right was the largest 
in the specimen examined.” (See Fig. 36, Case xii.) (Fig. 10.) 

Carnivora. The next important step in development is found in the 
order carnivora (cats, dogs, weasels, bears, raccoons, seals) where the two 
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uterine bodies fuse in their lower parts to form a bicornate uterus. (Figs. 1 1 
and 12, A, B and c.) 

Ungulala. The order ungulata (hoofed animals) also offers examples 



Fig. 12. Section through a double cervix (after Kelly). In the original 
description no mention was made of the beautiful way in which the 
muscular coats are demonstrated; the arrangement is identical with 
that seen in the rabbit. (From Blair-Bell in “The Principles of 
Gynaecology,” 1934. By permission of Bailliere, Tindall & Cox, 
London, Publishers.) 


of the uterus bicornis. According to Patten, in the sow the fusion of the 
Mullerian ducts is carried only a short distance beyond the cervix to form a 
typical bicornate uterus. In his text on developmental anatomy, Arey 
cites the uterus of sheep as a typical e.vample of bicornate uterus. 

Primates. The uterus simplex, the highest form of uterine develop- 
ment, is found in the primates, which includes monkeys, baboons, apes 
and man. According to Neal and Rand (i 939 )> ^ sub-order of primates, the 
lemuroids (including lemurs and tarsiers), have two-horned uteri (uterus 
bicorms). However, some of the lemuroids have arcuate or cordiform uteri. 

. j noted b}' Perrigard, the uterus unicornis is normal in 
birds, Blair-Bell believes that this anomaly cannot be considered an atavism 
but rather the result of the total suppression of one Mullerian duct. 

Congenital Absence of Uterus. Although small or infantile uteri are 
quite common,- complete congenital absence of the uterus is quite rare 
and It IS very improbable that in the few cases reported there was absolute 
absence of a 1 vestiges of the organ. Nevertheless, this seems to have 
occurred in the case of apparent congenita! absence of uterus reported by 
Bowles and Burgess. Following the removal of an appendi.x in an eleven- 
> car-old Korean girl, it was noted that the broad ligament of one side sweot 
acro.ss tlic region where the uterus should have been and fused with its 
counterpart from the opposite side of the pelvis. No thickening was found 
that could be interpreted as the uterine body. The or-aries were normal but 
^agInal c.xamination revealed no apparent cervix. * ’ 
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Table i 

NON-PLACENTAE MAMMALS 
Monotremes — Egg-laying mammals 
(two separate uteri without vaginae) 


Ecludnu or Spiny Anteater 

Ornithorhynchus or Duckbill 


Alarsupials — Didelphians 
(two separate uteri with separate vaginae) 

Kangaroo 

Opossum 

I 


Placental Mammals 
(double uterus) 

Aardvarfc 

Certain Bats 

Beaver 

Elephant 

1 lare 

Marmot 

Mouse 

Rodents 

(with more advanced form of uterus) 

Goj)her 

Guinea Pig 

Porcupine 

1 Rabbit 

Squirrel 

Rat 



Carnivores 
(uterus bicornis) 


Bear 

Cat 

Dog 

Raccoon 

Seal 

Weasel 


Ungulates — I loofed Animals 

Sheep 

Sow 


Primitive Primates — Half-apes 

Lemur* (Lemuroids) 



Tarsier 




Primates 



(uterus simplex) 

— 

Ape 

Man 



Some members of the lemur family have more advanced uteri (arcuate or cordiform), 
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Congenilal Absence oj the Vagina. As noted by ^ 

mentary uterus which is imperforate and consists mainly of fibrous tissue is 
associated with absence of the vagina. Wharton attributes absence of the 



Fig. a. Australian echidna or spiny anteatcr (an egg-laying mammal). (By 
permission of the American Museum of Natural History, New York.) 


vagina to inhibition of the development of the Mullerian ducts. In this 
condition the grONrth of the ducts ceases very early in embryonic life. 
The ducts remain separate and do not fuse to form the uterus, cervix or 
upper vagina. Anderson (1931), however, takes a view opposite to that 
given by most writers. He is of the opinion that absence of the vagina and 
uterus is usually caused not by lack of fusion of the Mullerian ducts but by 
premature fusion. 

For obvious reasons, abnormalities of the vagina are more frequently' 
observed and reported than are internal malformations of the genital tract. 
Hence malformations of the vagina, such as atresia or complete or partial 
I'aginal septum, are not considered rare. However, Reel, in a report of 
four cases of congenital absence of the vagina encountered during a twenty- 
thrce-Ycar period, considers total absence of the vagina as probably the 
rarest congenital maldevelopment of the female genital tract. Various 
mechanical procedures and a variety of surgical technics have been devel- 
oped to correct some of these abnormalities or to restore a degree of normalcy 
to others. A concise comprehensive review of the major surgical procedures 
for forming an artificial vagina was recently presented by Marshall. 



Ja^^cho—jmalfohmations of uterus 

=£SS!P?“"V=~^^ 

itions as cloatal defects, atresia am, viiivovaginal anus, maiformations 



Fic. B. Female kangaroo and its marsupiuni; 
note iicacl of young in pouch. fB^- permission 
of tlie American Museum of Natural History, 
New ^'ork.) 


of the abdominal wall, hernia, and other defects (Wharton). Occasional 
reports, such as those of Benjamin and Danforth and Siegel, describe 
bizarre combinations of developmental abnormalities associated with uterine 
anomalies. In Siegel’s recent paper, the congenital anomalies noted in a 
twenty-one-da3' old infant consisted of: absence of right kidnej'^ and ureter, 
uterus didelph^'s, imperforate anus, imperforate vagina, pseudoh3^drocoIpos, 
urethrosigmoid, (pseudohermaphrodismus femininus externus). Such a 
conglomeration of congenital anomalies is obviousl3f incompatible with life. 

Milder combinations of malformation also appear. For example, Ladd 
and Chisholm recentty reported a case in which a double uterus and vagina 
was associated with duplication of the sigmoid aird rectum with two external 


openings. _ • Vi 

Uterine Anomalies Associated with Anomalies oj the Urinary^ Organs. 
jince the embr3fonal predecessor of the Mullerian duct also contributes to 
;he development of the urinar3^ tract (Reel), it is not surprising that uterine 
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Fto. C. X'.nnocl lemur [Lemur :xrr,csafur, Kerr). (By permisMon 

New York.'') 


of the American Museum of Natural History, 
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. nomaiics should often be assoeiated with renal agenesis. Indeed many 
authors have called attention to the frequent coincidence of congenital 
. nomahes of the genitalia and anomalies of the urinary tract. Hinman, in a 



Img. 13. Cash v, . 1 . F. Uterus bicornis unicoHis. Both hnives of the 
iileriis arc split open and arc shown to be connected b}' nothing 
more tlian tlie supravaginal portion of the cervix. 


critical review of congenital bilateral absence of the kidneys, states that 
renal agenesia is usually associated with gross malformation of other organs. 
In the female, the derivatives of the Miillerian ducts are most often affected. 

Unilateral renal agenesis is frequently' associated with uterus unicollis, 
but it occurs in association with symmetrical uterine anomalies as well 
as with unilateral defects. One of my own cases (Case v) showed uterus 
bicornis unicollis associated with absence of the right kidney'. (Figs. 13 
and 14.) 

A study' of the literature shows that in many' cases of uterine or other 
genital malformation there has been no attempt at adequate urological 
examination. Conversely', in cases of abnormalities of the urinary tract 
there is very often a lack of thorough investigation of the genital system. 
It should be regarded as axiomatic that in all cases in which the genital 
tract is anomalous the urinary' tract must be studied thoroughly'. 


INCIDENCE 

Individual reports covering one or more cases usually advance our 
knowledge of uterine malformations but do not give a true index of the 
frequency of these anomalies. Even compilations from the literature fall 
short of the mark in giving a true picture of the incidence. Thus, in a r^ 
view of the literature from 1922 to July' 1936, Beaver and Abbott found 
reports of 246 cases of malformations of the uterus. They' readily' admit, 
however, that because of the voluminous literature, other cases may have 
been overlooked. 
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r-in. 14, Case v, J. F. Pyclo-urotcrogram after retrograde injection of iiippuran solution into the left ureter. 

The right kidney was absent. 
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n,.!- cases .^e discovered but remain unreported or are 

not reported in adequate detail. This fact becomes quite evident to anyone 
^N^io reads the published discussions that follow the presentation of almost 
uterine anonnahes. Often such anomalies are given but casual 
mention. Moreover as Findley has remarked, one is impressed by the 
trcquency with which anomalies remain unrecognized even in the event of 

parturition. Many malformations are first discovered at laparotomy or 
at autopsy. 


Considering the fact that many cases of uterine malformation are 
ob.ser\'ed only at autopsy or accidentally during operation, and that other 
cnscs Arc discovered onI\ jn the event of an abnormal occurrence during 
prcgftt'ificy and labor, it is evident that a large number of cases must remain 
unsuspected and undiscovered. Probably the closest approach to the true 
incidence of uterine anomalies is to be found in carefull}'^ kept hospital 
records covering a period of years. Here, too, the aforementioned factors, as 
well as the cdiciency of the medical staff, must be taken into consideration. 
One of tiic most significant reports of this type was published by Smith on 
the basis of statistics gathered at the New York Lying-In Hospital during a 
period of thirty and one-half years (January 1899 to July 1930). During 
this period thirty-five cases of double uterus were recorded; nineteen of 
these were observed by Smith personally. Smith was astonished to note 
that all types of double uterus had occurred once in 1,458 cases during 
the five and one-Iialf years of personal observation, whereas in the records 
of 114,243 consecutive patients e.yamined during the previous twenty-five 
years double uterus had been recorded once in 7,040 cases. It was inferred 
that some cases v'crc not recognized or had not been recorded. It is more 
probable that better understanding of uterine anomalies and improved 
diagnosis maj'^ account for the apparent increase in incidence. Smith ob- 
served that foreign-born patients show a greater tendency to uterine 
anomaly than do women of so-called native American lineage. 

Other hospital data since reported give valuable information. In 
Germany, Pfleidercr reported that during a period of twenty years ninety- 
three instances of genital anomaly were observed at the Tubingen Frauen- 
klinik. There were fourteen instances of rudimentary solid uterus with 


solid vagina, six of uterus unicornis with rudimentary horn (more accu- 
rately classified as uterus faicornis uno latere rudimentarius), fifteen of 
uterus bicornis bicollis with double or single vagina, fifteen of uterus 
bicornis unicollis, sixteen of uterus septus with double or single 
vagina, and twenty-seven of uterus arcuatus. 

This may be contrasted with the series of seventeen cases studied at 
necropsy by Masson and Kaump. These authors found three cases of ute^s 
didelphys, four of uterus duplex and septate vagina, three of uterus rudi- 
mentarius solidus duplex with absence of vagina, two of absence of one 
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fallopian tube and ovary, and one case each of uterus unicornis, abnormal 
insertion of the fallopian tubes, hemihypoplasia of uterus, rudimentary 
uterus with atresia of the vagina, and atresia of a fallopian tube. 

Citing statistics gathered from the registers of the Gynecological 
Institute of the Kyoto Imperial Institute, Kimura reported the frequency 
of uterus bicornis as 0.141 per cent. In other words, fifty-two out of 36,7^5 
out-patients showed this type of anomaly during a five-year period pre- 
ceding 1930. Cases of uterus arcuatus were not considered. 

In their report on pregnancy in uterus duplex, Acosta-Sison and 
Katigbak stated that of the 68,682 maternity cases admitted to the Philip- 
pine General Hospital from 19 1 2 to 1937, only three cases of bicornate uterus 
were noted. Falls’ statistics (1939) w'ith regard to the Incidence of uterus 
arcuatus have already been cited. 

That uterine anomalies are not as infrequent as might be imagined is 
evident in an estimate cited by recent writers (Taylor, Elsaman). It is 
stated that lack of fusion of the Mullerian ducts, either complete or incom- 
plete, occurs once in about 15,000 obstetric, and about once in 2,000 gyne- 
cologic cases. From this estimate it is evident that even a specialist may see 
few cases in a lifetime of medical practice. 

Other writers believe that the incidence of anomalies is much higher 
than such statistics indicate. Moore, for example, is of the opinion that the 
incidence of congenital anomalies in the female genitalia is probably much 
higher than the imperfect and random records would indicate. From private 
records, Moore arrives at the conclusion that one in five or six hundred 
women present some definite congenital deviation from the normal in the 
generative tract. 

SYMPTOMS ASSOCIATED WITH GENITAL ANOMALIES 

As has already been indicated, many women with malformation of the 
uterus may go through their span of life without any signs attributable to 
their abnormality. Thus, the symptoms of double uterus may be negligible. 
Conversely, deformities sometimes take on great Importance and become of 
major moment not only with respect to their sex lives, but also, on occasion, 
with respect to their very existence. 

Prior to pregnancy, the symptoms caused by double uterus may be 
slight, but menstrual disorders are encountered quite frequentlv "and 
occasionally there may be difiiculty in coitus. Menstrual discharges usuallv 
come from both uteri simultaneously, but may also come from one uterus at 
a time. According to Bainbridgc, with uterus duplex, menstruation may 
take place every two weeks, first from one compartment of the organ, then 
from the other, each menstruation lasting two or three days. The patient 
loses in one month only about as much blood as during a normal menstrual 
period. 
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Dysmenorrhea, often quite severe, 'is a complaint commonly associated 
with bifid uterus. According to Miller, dysmenorrhea occurs in about 20.3 
per cent of the cases and is an important diagnostic aid. Menorrhagia is 



Fig. 15. 


Fig. .16 
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During pregnancy in one horn of a bicornate uterus, the non-gravid 
horn usually forms a decidua. In one of my cases, the patient expelled a 
decidual cast from the non-pregnant uterus and five days later expelled the 



Fig. 17. Case VI, S. C. Uterus duplex bicornis bieollis, vagina septa: 
ocelusion of right fallopian tube. Uterosalpingograni, combined 
method, 800 cc. of carbon dioxide, followed by 5 cc. of opaque 
medium in the right uterus and 7 cc. in the left uterus. The right 
uterus is well outlined. It is filled with opaque medium except for 
the region of the right cornu which is occupied by a small quantity 
of trapped gas (reader’s right). Right tube is occluded and did not 
permit trapped gas to leave uterine cavity. Left uterus well out- 
lined and filled throughout its entire extent with opaque medium. 
Left cornual sphincter evident. Left tube curled on itself was 
occluded but became patent after introduction of gas under pres- 
sure of 190 mm. Opaque medium is seen exuding from left ostium 
abdominale. 


entire ovum from the pregnant uterus. Sometimes the non-pregnant horn 
may continue to menstruate (Bainbridge). (Figs. 15, 16, 17 and i8.) Findlev 
suggests that this fact indicates the independence of the functions of the 
two horns. Schaufller believes that the decidua in the non-pregnant horn 
is subject to the same hormonal influences which control the actual preg- 
nancy. Hence the non-gravid uterus may be expected not to bleed normally 
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procedures indicated in threatened abortion. Bleeding occurred three times 
in fifteen successful pregnancies in Schauffler's series of patients, and it 
occurred in all those who miscarried, 

Taylor states that in a patient with duplication of the uterus bleeding 
during gestation may be due to the passage of a decidual cast and need not 
necessarily be indicative of threatened abortion. 

Occasionally the decidual membrane may be expelled before parturition 
occurs from the gravid uterus, thereby simulating abortion. Meanwhile 
pregnancy continues undisturbed in the other horn. Unless the presence of 
double uterus is recognized, the surgeon may curette away the living ovum 
in the belief that an abortion has occurred (DeLee and Greenhill). Spon- 
taneous abortions are not infrequent in such cases and in septic abortions 
both uteri should be emptied (Shirley and Cogswell). 
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POUBLE UTERUS AND CONCEPTION 

Fertility and frequency of conception in the presence of double uterus 
are not greatly affected (Masson and Kaump, Campbell, Meaker). On the 



Fig. 19. Case vii, M. G. Schematic 
drawing of uterus duplex, bicornis, 
bicoUis, vagina septa. The right 
uterus is the larger. The septum is 
directed from left to right, narrowing 
tlic right ostium of the vagina. 


contrary, double uterus seems to favor conception (Luikart). ” In fact,” says 
Schauffler, “ one is almost tempted to infer that fertility and the se.x urge are 
distributed among these women in the same generous ratio as their organic 
sex equipment.” 


SUPERFETATION 

In women with double uterus, the proportion of twins is definitely 
greater than in norma! women. Berkeley, Bonney and MacLeod point out 
that with a normal single uterus, the ratio of twins is i in 89, whereas with 
double uterus it is 1 in 12. Naturally, this brings up the question of super- 
fetation. Students of the subject, like Findley and Blalr-Bell, believe that 
duplication of the uterus presents frequent examples of what may properly 
be regarded as superfetation. 

Nevertheless, one must not overlook the fact that some anomalies of the 
uterus are associated with sterility and it is known that some patients with 
double uterus may have difliculty in becoming pregnant. Sterility, however, 
may be due to a mechanical obstacle to conception. (Fig. 19.) 
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Fig. 20. Cash vin, K. B. A photograph of tlic ^\iclc thick septum of 
the v.agina. A Matliieu speculum has been introduced into the 
vagina. The lateral edges of the septum have been pushed to the 
midiinc to expose the lateral walls of the cervix. Tenaculum 
forceps have been ajjpliccf on each side of the ccrx'ix. Diagnosis: 
Uterus unicornis; uterus biforis; x'agina septa. Invert; Schematic 
drawing of the wide thick septum of the vagina covering the 
cervix. After excision of the septum a septate cervical canal was 
seen (uterus biforis). 


MANAGEMENT OF PREGNANCY AND LABOR IN DOUBLE UTERUS 

The Statement Is frequent^ made that the management of pregnancy 
and labor in cases of double uterus should not differ from the management 
of normal cases, except in the event of complications. Taylor, on the con- 
trary, believes that the condition is itself a complication of pregnancy and 
should so be regarded. Unfortunately, a large proportion of uterine mal- 
formations do not become manifest until complications occur or until a 
history of previous interrupted pregnancies leads to thorough investigation. 
Then, too, as Rosenbloom reminds us, the literature contains many reports 

I'W 
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of full term pregnancies in double uteri and frequently thpe pregnancies 
have terminated spontaneously with the birth of living babies. 



Fig. 21, Case vin, E. B. Uterosalpingogwm shows \\ell developed uterus 
unicornis and patent left fallopian tube. Note wide dissemination of opaque 
medium in peritoneal cavity. Aplasia of right cornu and right fallopian tube. 


Each was delivered by cesarean section twice (healthy children obtained); 
one had five incomplete abortions which required curettage once. 

It is well established through careful studies such as those of Smith 
that in women with congenital uterine malformations there is a higher 
proportion of fetal and infant deaths, a lower percentage of viable babies 
and an increased tendency toward fetal abnormalities. (Figs. 20 to 24.) 
Puddicombe also notes that deformities of the fetus, such as scoliosis, talipes 
equiniis and polydactylism are not infrequent. Similarly, in his contribution 
to the pathology of arcuate and bicornate uterus, Ernst finds that in addi- 
tion to unfavorable position, poor contraction and early separation of the 
placenta, unusual conditions affecting the fetus are relatively common. 
These include amputations and developmental defects. All possible mal- 
formations of the placenta also occur and are attributable to faulty implan- 
tation. Ernst notes that hyperemesis and preeclampsia are common. 

CTEUIXE ANOMALIES AND ABORTION 

Patients with malformation of the uterus show a markedly increased 
tendency to abortion (DcLec and Grccnhill, Falls (1933), Smhh). In his 
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Fig. 22. Case viii, E. B. Vaginogram shous that the opaque medium has distributed 
itself around the septum. Tiic upper portion of the vagina is vide Filling defect 
seen in the lower portion of the vagina is produced by the septum. Salpingogram 
of left tube is shown Salpingogram shows that the right fallopian tube is absent. 
Diagnosis: Uterus unicornis; uterus biforis; vagina septa. 


a proportion of 53 per cent. Taylor estimates that the incidence of abortion 
in cases of uterine anomaly is about 25 per cent. However, he concedes 
that since some instances of abortion may be due to unrecognized anoraal}^ 
the higher figures may be more accurate. 

A policy of watchful waiting is usually advocated in patients with 
uterine malformation. This should not preclude the utilization of any and 
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Fig. 23. Case viii, E. B. Roentgenogram of pelvis sliowing fetus of 
234 davs’ gestation. 


Fig. 24. Case viii, E. B. Utcrosalpingo- 
grani after pcrutcrine injection of 
op.aque medium of dead fetus of C.ase 
VIII showing cordiform uterine cavitj’. 
Both fallopian tubes arc well outlined. 
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nil innncclic'ile and positive measures that will bring the 
successful termination. 


pregnancy 


to a 


7 he frequency with which pregnancy in the rudimentary horn of a 
double uterus is mentioned in the literature is a definite indickion of the 
clanger oi this occurrence. When the canal of a rudimentary horn com- 
municates with the vagina, fertilization of the ovum may occur by the 
natural route. Very often, however, the rudimentary horn has no connection 
with the uterine tvndty and pregnancy in the horn is effected by external 
migration of the spermatozoon or a similar migration of a fertilized ovum 
from the normal side (Kelly). In cither case the abnormal structure of the 
rudimentary horn constitutes a most serious complication. As remarked by 
Cherry, the musculature of the maldevcioped portion usually does not 
react as does the fully developed uterus; it is unable to stand the strain 
of the growing fetus. 7 he result is a condition similar to tubal pregnanc3^ 
Ectopic pregnanev, with subsequent rupture and hemo'rrhage, was reported 
over forty times in the 246 cases of uterine malformation reviewed by 
Beaver and Abbott. 


According to Falls (1933), the degree of fetal development attainable 
before rupture of the rudimentary horn will depend on the capacity of the 
horn to hypertrophy and dilate to meet the needs of the growing embryo. 
Rupture in a rudimentarv horn is prone to occur somewhat later than in 
tubal ectopic pregnancy and because of this fact the associated concealed 
hemorrhage may be all the more severe. When rupture does occur, it usually 
produces shock and anemia. This author is of the opinion that the whole 
clinical aspect simulates the interstitial ty'pe of ectopic pregnancy rather 
than the tubal or ovarian type. 

It is not always easy to diagnose pregnane^' in a rudimentary uterine 
horn. Palpation will sometimes show the more normal horn at one side 
to be of usual or sfightfj' softened consiste^c3^ Occasionally signs associated 
with bicornatc uterus, such as double septate vagina or double cervix will 
provide a clue that uterine malformation is present and so help to differen- 
tiate the condition from other forms of ectopic pregnancy. However, as Kerr ■ 
has so aptly observed, it is often of no very great practical importance which 
condition is diagnosed, except for the satisiaction of a correct and exact diag- 
nosis, because surgical treatment should be undertaken immediately. 

The great danger, as Kerr emphasizes, lies in mistaking a gravid 
rudimentary horn for a mj'oma complicating normal uterine pregnane}'. 
In the event of such an error, if pregnancy is permitted to continue in the 
hope that the mjmma may be pulled up out of the pelvis (as often occurs), 
the patient’s life nia}' be endangered by rupture of the gravid horn. 

It is generally accepted that the treatment for pregnancy in a rudi- 
mentary horn, once diagnosed, is immediate laparotomy and prompt 
removal pf the gravid uterus (Acosta-Sison and Katigbak, Beck, BJair-Bell, 
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Falls (1933), Kelly). Stander has observed that the mortality statistics 
for this condition have become much more favorable because of greater 
accuracy of diagnosis and more frequent recourse to surgical intervention. 

In cases with double uterus it is- not unusual for pregnancy to go to 
term, and delivery often occurs without marked difficulty, but the pro- 
portion of patients with uterine malformations who go to term is consider- 
ably less than in the case of women with normal uteri. The frequency tvith 
which normal delivery occurs will depend to a large extent upon the severity 
of the malformation. For example, only a small proportion of pregnancies in 
uterus didelphys go to term (Moncure). In Miller’s series, only 42 per cent 
of such cases (occurring in twenty-eight of the total sixty-seven pregnancies) 
had a normal spontaneous delivery at term. Abortion or interruption of 
pregnancy before the period of viability were the chief causes for this low 
percentage. 

UTERINE ANOMALIES AND COMPLICATIONS IN PREGNANCY 

A high ratio of difficult or complicated labor is to be expected in 
women with uterine malformations. Labor is often normal, but as is pointed 
out by DeLee and Greenhill, complications such as the following have been 
observed; weak pains; atony in the third stage with postpartum hemorrhage; 
adherent placenta; prolapse and incarceration of the non-pregnant portion 
of the uterus under the pregnant portion. The cervix of the non-pregnant 
uterus may be forced down to the vulva with the head. The uterus may 
rupture because of poor musculature. T he septum in the vagina maj' form 
an obstruction. 

In his report on uterus didelphys. Miller pointed out that 40 per cent 
of women with this anomaly have complicated deliveries at term. He listed 
the complicating factors in the following order; enlarged non-gravid uterus; 
vaginal septum; uterine inertia; tetanically contracted uterus; retention 
complications, and eclampsia. Retention complications were found in 
17 per cent of all cases. 

Other factors may complicate the picture. Irregularity of the fetal 
heart is not uncommon, not only during labor (Falls 1928), but also in the 
later months of pregnancy (Puddicombe). Manual removal of the placenta 
is often necessary, and even in the event of spontaneous delivery the pla- 
centa often fails to separate (Smith). Postpartum hemorrhage is likewise a 
frequent complication and its management is often diflicult. Less serious 
complications of labor are very frequent (Rhemann). 

In discussing pregnancy and the double uterus, Taylor warned that 
when these patients come to labor it is well to remember that the cervix 
inay be poorly formed and that the musculature of the uterus mav be 
irregular, poorly vascularized, thin, and irregularly disposed, while'' the 
stroma may be inadequate. 
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Fig. 25. Cash ix, A. S. Rociitgonograni of uterus duplex, bicolhs Vagina septa 
defect in the septum Ijetwcen the uteri. A sound introduced into each 
cervix crossed tliroiigii llic defect in tlie septum and entered the opposite 
uterus. 


As Falls has stated (1939}, the course of labor in patients with the 
more common anomaljb uterus arcuatus, differs markedly in individual 
cases. Thus, in a small proportion of cases labor takes onset from a few 
weeks to two or three months in advance of the normal time, while in a 
somewhat larger group there is a definite tendency to postmaturity, varying 
from a few days to a week or more. In many cases this postmaturity may be 
due to failure of the presenting part to engage normally at term and this 
in turn is attributable to obliquely transverse presentation of the fetus and to 
deficiency in the development of the uterine muscle. Induction of labor is 
often necessary and the response may be weak and unsatisfactory. When 
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labor starts spontaneously, the pains are often weak and irregular and a slow 

course of labor may be expected. j- j l p„tIo 

In a series of patients with uterus arcuatus studied by Falls, the 



Fig. 26. Cash ix, A. S. Roentgenogram of uterus duplex, bicollis. V.igina septa 
uith defect in septum. Tlie cannulas crossed in the defect in the septum. 
Tiiere was an intravasation of the uterine blood vessels. Opaque medium has 
entered the uterine blood vessels, presumably because the septum was thin 
.ind the vessels were distended. 


incidence of postpartum hemorrhage was twice that observed in ordinary 
cases. A maternal mortality of 1.9 per cent clearly indicates that the 
condition should be regarded seriously as a complication of pregnanc}’^ and 
labor. 

In the management of pregnancy complicated by double uterus, it 
should be remembered that the relatively thin uterine wall presents a 
constant threat of rupture if labor is long or even if it is brief and difficult 
(Gramling). According to Puddicombe, if rupture does occur, it generally 
takes place during the last month of pregnancy or during labor. In his 
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S^-cTo p!ot“rhbof uterine muscle and misdirected forces 
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Fi«. 27. CA'?r IN, A. S. V.iKinogr.'iin of septate vagina. Note opaque medium 
rciuainitig in tlie pentonc.il cavity from previous utcros.alpingogram. (See 
Figure 26 .) 


passage of the child, causing rupture of the pregnant horn. This occurred 
in the case reported Hall. 

According to Schumann, obstruction of the non-gravid horn is fairly 
common since this structure enlarges concomitantly with but not to the 
same degree as the pregnant horn. The non-pregnant horn may encroach 
directly upon the birth canal and close it off from the descending presenting 
part, or it may act to displace the axis of the pregnant uterus from that 
of the pelvic canal and thereby lead to severe dystocia. Berkeley, Bonney 
and MacLeod believe that if the non-gravid horn remains below the head 
of the child and causes obstruction, cesarean section is the correct pro- 
cedure. In a few instances, an obstructing horn which filled the pelvic 
cavity has been pushed up. It has been found by experience that it is 
never pulled up spontaneously during labor. Frequently the non-pregnant 
uterus contributes to fundic irregularities that are responsible for mal- 
position of the fetus. However, SchaulIIer believes that these complications 
are recognizable and usually may be circumvented. 
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I'ir>. 28. Casi in, a. S. Uterus duplex bicornis, bicollis; fetus aged 201 dajs in utcro, 
brtecli presentation. Tlic bodA of the fetus is in one uterus and the lower extremities 
base entered the other uterus through the defect m Ihe septum. This was subse- 
quentK confirmed In cesarean section. This p.iticnt conccixcd .ifter uteros.alping- 
ogr.apln . 
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As is to be expected, in patients with double uterus there is a greatly 
increased frequency of breech and transverse presentation (Schumann, 
Smith). In my two cases, one patient (Case ix) had breech presentation at 



dravsing of genitalia of Case ix. a. Septum in vagina; n anterior 
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4'= of these babies when the 
possibility of safe delivery from below is seriously jeopardized by dry labor 
prolapsed cord, and ineHicicnt uterine contractions. ' ' 

A piircly mechanical eflcct may result in the transverse position of a 
Ictus 'viih the head in one cavity of a uterus bicornis septus, the feet in 
another, (l^igs. 25 to 30.) Sometimes the placenta may be on one side of a 
.septate uterus and the fetus in the other (Frank). In one case reported by 
ncrkclcy, Bouncy and MacLeod, roentgen examination revealed that the 
child lay partly in one horn and partly in the other. 


b’l'EKI.VE .WO.IALIES AND CESAHEAN SECTION 

As is already evident, the indications for cesarean section occur with 
much greater Ircqucncy' in patients with uterine malformation. Because of 
malposition, dystocia or both, the more extreme forms of bicornate uterus 
very Ireciuently present an indication for cesarean section. It should be 
noted, however, that many- obstetricians, like Shirleys and Cogswell and 
Galloway, bclie\-c that such maldevelopments arc not absolute indications 
for cesarean section. They arc of the opinion that if pregnancy occurs 
and remains uncomplicated, the patient should be permitted to have a test 
of labor. 

There arc dermite conditions under which cesarean section remains the 
most cllicicnt and humane method of dealing with the problem and cir- 
cum\'cnting many' complications. Many' agree, for example, that incarcera- 
tion of a non-gravid horn is usually an indication for the cesarean operation 
(Findley, Flarcly', Moore). If the incarceration is accompanied by a breech 
presentation at term, it is an absolute indication lor this method of delivery, 
according to Taylor. 

In these cases the possibility' of rupture of the uterus during labor is an 
important indication for cesarean section. Sometimes this operation is 
necessary because of persistent transverse presentation (Titus). 

According to Smith the tendency to contracted pelvis also accounts for 
an increased incidence of cesarean section. In Falls’ (1939) cases, in which 
13.^ per cent of the patients were delivered by' cesarean section, operative 
intervention was indicated chiefly' by' the combinations of contracted pelvis 
and arcuate uterus. Falls found that the results of conservatism in the 
management of these cases has been so disappointing as to warrant a more 
radical attitude. Operative intervention was elected especially' in those 
cases in which premature rupture of the membranes complicated the pro 
lem of delivery', because long drawn out labor results in intrauterine infection 
and infection markedly increases the dangers of cesarean section if t is 
operation becomes necessary. Marked irregularity or rapidity of the hear 
tones is another indication for termination of labor by cesarean section, u 
if the heart tones are normal and labor is progressing normally, even i 
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somewhat slowly, a conservative attitude is maintained and labor is allowed 
to go to spontaneous termination provided alarming symptoms on the 

part of the baby do not develop. j- i 

Schauffler recommends that surgical equipment be kept immediately 
available at the delivery of patients with uterine malformation. Such equip- 
ment may be necessary not only for the treatment of vaginal and cervical 
anomalies but also for possible cesarean section. 

DIAGNOSIS OF UTERINE ANOMALIES 

In only a comparatively small proportion of cases does the physician 
have the opportunity to discover a uterine malformation before the picture 
is complicated by pregnancy. In a large proportion of cases, anomaly is not 
suspected until difficulties arise during pregnancy or labor. In other in- 
stances the abnormality may be discovered during an examination for 
irrelevant symptoms requiring very thorough physical examination. Persis- 
tent or periodic pain may cause the patient to seek medical advice. Anspach 
states that where the uterus is double but the two horns are not equally 
developed, especially if one horn is atretic, the condition is more likely to 
become evident after puberty, when pain and other symptoms of gynatresia 
may appear. 

In rare Instances dyspareunia may be the* chief complaint (Taylor). 
In several of my cases, sterility was the complaint that led the patient to 
seek medical advice. 

A careful history will often elicit diagnostically valuable Information. 
Definite menstrual irregularity, especially delayed menstruation or semi- 
monthly (low, is a helpful hint and the occurrence of dysmenorrhea is sug- 
gestive. A history of interrupted pregnancies or abortions should also 
suggest the possibility of malformation of the uterus. (See Case vi.) 

Some years ago Schwarz stated that women with a double uterus have 
unusually broad pelves. This observation has been confirmed (Schumann) 
but cannot be considered a dependable sign. The finding of a vaginal 
anomaly, such as a septum or other malformation, should at once raise the 
question of other abnormalities further up the genital tract. Examination of 
the cervix will often give further clues, a double cervix being indicative of 
uterus didclphys or uterus bicornis bicollis. The insertion of a sound, while 
contraindicated if pregnancy is suspected or present, will often give more 
positive information regarding the condition within the uterus itself. Caution 
should be exercised in passing metallic sounds to avoid injury or even 
perforation of the uterine wall. (Figs. 31, 32 and 33.) 

Simple abdominovaginal palpation may enable the physician to feel 
a broadening or an indentation of the fundus. However, Schauffler is of the 
opinion that simple bimanual c.xamination, in the absence of other sue- 
gcslive signs, is not likely to clarify the situation. During pregnanev palpt 
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Fio. 31 . Casi, X, E. J. Uterus didciplij s. Roentgenogram after intro- 
(fuctiorx oF n sound into cncli uterus. 


and frequently the development of the body of the uterus will be eccentric 
(balls 1939). 

Uterosalpingography. It has long been my opinion that uterosalpingog- 
raphy is one of the most valuable means available to the gynecologist and 
obstetrician for the diagnosis of uterine malformations. I have devoted 
many years of studjt to this means of diagnosis and emphasize especially the 
safety of the procedure. It is gratifying to observe that other investigators 
also have found this method of great diagnostic value. 

Since it can be used with a degree of safety, uterosalpingography should 
be a routine procedure in all cases in which anomaly is suspected. Properly 
performed, with necessary precautions, uterosalpingography provides an 
excellent means for the roentgen visualization of the internal genital organs 
through the use of opaque media such as iodized oils, or the newer and more 
readily absorbable opaque media. 

In many gynecological disturbances, such as obstruction and diseases 
of the tubes, tumors of the uterus and uterine malformations, uterosalpingog- 
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Fig. 32. Case x, E. J. Utcrosalpingogram shows two distinctlj' sepa- 
rate uteri with one fallopian tube in each. Observe opaque medium 
in a sinus connecting the supravaginal portion of both cervices. 


I 




Fig. 33. Case x, E. J. Vaginogram of septate vagina. Note recesses 
in each vagina. 
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laphy gives exact information that can be obt-iinprl Kir 4-i 
hven when diagnosis of a gynecological condition can bt made”^™^ 

ness as to the type of malformation or other pathologic conditions. 



Fig. 34. Jarcho Pressometer for introduction of opaque media into 
the female genital organs in doing uterosalpingography. It is used 
also for retrograde jiyclography. The above photograph illustrates 
the Jarcho Pressometer complete. Below the instrument are shown 
the rubber cone tip, the rubber acorn tip, the pyelographic glass 
catlicter adapter and Jarcho tenaculum. 


Uterosalpingography is contraindicated in the presence of heart disease, 
gonorrhea and acute.tubal inflammation, malignant growths of the uterus 
(because of the danger of carrying cancer cells into the peritoneal cavity), 
menstruation and profuse bleeding and pregnancy. 
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Fig. 35. Case xi, S. L. Utcrosalpingogram showing indentation 
in the uterine shadow' produced by a fibroid tumor which 
simuhates uterus bicornis. The left tube is patent. The right 
tube is occluded at the cornual end. This defect was produced 
by a small fibroid in the right cornu, as indicated by arrow 
No. 2. (From Julius Jarcho, in Surg., G^nec C" Ohst., 46: 752, 
1928. Bj permission of publishers) 



Fit.. 36 Case mi, R. C Elongation of right cornu 
Irc.idtr’s right). Uttroc ilpingogram for primari 
sterilitj. The tubes were occluded and became 
patent. A large amount of op.iquc medium is exud- 
ing from the ostia abdominalia, (See also Case ii.) 
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.n.rocluct,o„ of ga.es and opaque n,eclia into the utcrSTa "Jy ^ 



Fig. 37. CAsr xiii, S. D. Utcrogram of poorly developed uteru'; 
bicornis. (From Julius Jarclio, in Sur/;., Cyncc. t'-* O/jk., 46: 752, 

1928. By permission of publishers.) 

proved a valuable aid in diagnosing uterine malformations. Tire pressometer 
consists of reservoir equipped with a manometer by means of which the 
operator can measure the amount of pressure under which the opaque 
medium is introduced into the genitalia, as well as the quantity of medium 
injected. By employing the special catheter adapter the pressometer can 
be used for retrograde pyelography. (Fig. 34.) 

Uterosalpingography does not render unnecessary the acumen of the 
examining physician, nor does it supplant a careful history, a thorough 
physical examination, and balanced judgment. 

It would be superfluous to give the details of the transuterine intro- 
duction of the opaque media and the methods for taking the roentgenograms 
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because they have been described frequently in the literature. However, I 
believe that 1 should comment briefly on the importance of careful analysis 
of all uterosalpingograms and to stress the fact that the physician should 
not hesitate to seek the advice and cooperation of roentgenologists, in this 
connection, I recall a roentgenogram published in one of my papers (1920) 
which, upon hasty examination, might easily have led to the diagnosis ot 
bicornate uterus. Upon closer study, however, the malformation was found 
to be due to pressure of a fibroid tumor on the fundus of the uterus, produc 
ing a filling defect in the uterogram, thereby simulating double uterus. (Fig. 

35 *) 

A more accurate diagnosis made with the help of uterosalpingography 
is a major factor in determining whether or not a surgical procedure may 
be employed to correct a uterine malformation. Luikart, for example, placed 
great reliance upon the use of uterosalpingography to help visualize the 
didiculties which may be met if an attempt is made to remove a uterine sep- 
tum. His paper covers the technic of removal of the septum of uterus septus 
and subsequent deliveries at term. It was observed in two cases that there 
was no disturbance of the contraction of the uterus following removal of 
the septa. (Figs. 36 and 37.) 

SURGICAL CORRECTION OF GENITAL ANOMALIES 

Procedures for the surgical correction of various uterine malformations 
have been reported quite frequently in the literature. Like Strassmann, 
Cranberry and Faust, Sweet and others, I believe that in the absence of 
specific indications such as complicating pathological conditions, sterilit}', 
or very probable danger in the event of pregnancy, it is seldom necessary to 
operate merely for the sake of correcting an abnormality. Surgical measures 
based solely on the presence of an anomaly are seldom justified. 

Over a decade ago, Smith said that the necessity for operative correction 
in these cases had been greatly exaggerated and I have noted that most 
contemporary writers maintain a conservative attitude wfith regard to such 
intervention. This attitude is apparent in SchaulTler’s paper. For example, 
he is of the opinion that elective operation for sterilization should be 
justified only by serious results from previous pregnancies or other patho- 
logical conditions which indicate the operation. 

Some authors believe that plastic reconstruction of the uterus to form 
a single organ may sometimes be resorted to in the hope of a successful 
future pregnancy (Moore, Campbell). Often, however, the hoped-for event 
docs not materialize even with mctroplasty. Thus, Berkeley, Bonney and 
MacLeod reported that although they had performed such operations 
several times, the patients did not become pregnant. Rhemann obtained 
better results; the use of the Strassmann plastic operation in thirty-seven 
cases was followed by pregnancy in eleven patients. He states, however. 
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that m cases of double uterus this operation is justified only when the 
ma iormation is responsible for habitual abortion and premature labor 
and the patient seeks relief of these conditions. In view of the dangers and 
risks invo ved in pregnancy, Snyder believes that plastic reconstruction is a 
doubtuil benefit. It is his view that .sterilization would seem to be the 
preferable procedure in most ca.scs. 

1 he advisability ol obliterating an intrauterine septum by excision 
or elect rosurgerv is cjuestioncd by Schaufllcr. Nonetheless; there are times 
when such removal becomes necessary. In Luikart’s cases, for example, 
remo\-al of the septa was indicated by previous miscarriages and abortions. 
Removal of the septum in each instance resulted in succe.ssful deliver}^ of 
normal babies at term. 

Removal of vaginal septa is sometimes necessary’ in order to obtain 
free drainage of uterine secretions (Snyder). In other instances, as in the 
case of double uterus, ccr\-i.\' and vagina reported b}^ Obenour, removal 
of the vaginal septum eliminates the pain which sometimes accompanies 
se.vual intercourse. 

Sometimes an opportunity presents itself to improve conditions during 
the course of an unrelated operation, provided the condition is known, as in 
Eisaman’s case, and the surgeon is unusually alert. In Eisaman's case, 
appendectomy was performed and an incidental plastic operation was also 
done. The component parts of a uterus bicornis with extreme lateral flexion 
were placed upright in a more normal position ; sterility was thereby relieved. 

In one of my own cases (Casex), in which there was a uterus didefphys, 
an attempted metroplasty failed, and hysterectomy was necessary. In that 
patient a branched sinus connected the supravaginal cervices. 

Surgical operations in cases of uterine malformation vary widely. 

It is quite obvious that no fixed rule or type of operation is applicable, since 
the extent of malformation varies from patient to patient. Wherever 
possible, surgical intervention should be conservative. 


CASE REPORTS 

The following case histories of patients who have come under rnj 
personal observation during the past few years will serve to illustrate t le 
various types of uterine malformation and associated symptoms that ma} 
be seen in a medical practice devoted to gynecology and obstetrics. 

Case i. G. M., married fourteen years, age thirty-four, said her menses 
began at seventeen years, at intervals of twenty-eight days, with a duration 
three dat^s, and that they were painful. Her complaint was sterility. 

Bimanual examination revealed two well formed vaginae and services, 
well developed uteri were palpable, the right being the larger. This was con 
by uterosalpingograpliy. 
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The patient had one abortion thirteen years ago at three months and was 
curetted because of prolonged bleeding. Curettage was followed by fever and 
severe abdominal pain. This illness lasted two weeks. 

Diagnosis. Uterus didelphys. (See Figs. 3, 4 and 5.) • , r 

Case ii. (Fig. 6.) D. B. was twenty-four years of age and was married live 
and one-half years. Menses began at eleven and one-half years, and occurred 
every twentj^-eight days, with six or seven days duration; the flow vas normal. 
The patient had had three confinements, April i9> 1926, May 5, I93i> October 

Two weeks before the end of the last pregnancy the patient suddenly developed 
strong tearing pains which supervened at frequent intervals. Membranes not 
ruptured. Roentgenogram showed fetus lying high above crests of ilium, the head 
in one cornu and the legs in the other. 

Under deep anesthesia external cephalic version was performed. The head 
was held on the brim of the pelvis for nearly an hour. Pains practically ceased. 
Pituitrin 0.2 cc. was given to produce uterine contractions and facilitate engage- 
ment. The patient was delivered spontaneously of a six and one-half pound living 
baby. This complication may occur in a uterus of arcuate type or in uteri possessing 
a single greatly elongated cornu. (See Case xii, Fig. 36.) 

Case 111. A. S. was forty-two years of age and had been married eight years. 
Menses began at twelve years, and occurred ever\^ twentj'-eiglit days, u’ith fii^e 
days’ duration. Her chief complaints were large mass in the abdomen and frequent, 
prolonged and profuse menstruation. She had had no children and no abortions. 

Abdominal and vaginal examination revealed the presence of a mass which 
extended from the umbilicus to the pubis and filled the entire lower abdomen. 
Polypi were found attached to the cervdx. 

Diagnosis; Fibromyoma of uterus, poljqii of cervix. 

Subtotal hysterectomy was performed. The postoperative diagnosis was 
(ibromyoma of uterus; uterus unicornis; congenital absence of right cornu, tube 
and ovary. (Figs. 7 and 8.) 

Case iv. M. C. was twenty-eight years of age and married four years. 
Menses began at fifteen years, and occurred every twenty-eight days, with two to 
three days' duration; the flow was moderate and painful. Her complaint was 
sterility. 

Roentgen examination following peruterinc injection of iodized oil showed the 
presence of uterus unicornis. (Fig. 9.) 

Case v. J. F., age thirty-one was married at thirteen years of age. Menses 
began at sixteen years, and occurred every twenty-five days, with four to five 
days' duration. Her last menses began on July ii, 1940, i.e., forty days before 
admission to the hospital. She was gravida 3, para 2. She delivered fiving children 
thirteen years ago and nine years ago. Both of these pregnancies were complicated 
by toxemia, hypertension and edema; there were no convulsions. A third pregnanev 
occurred three years ago and terminated in a stillbirth at six months. The patient 
had gonorrhea ten years ago. Contraceptives had been used for the past three years 

She complained of riglit-sidcd abdominal pain which lasted for one nionth 
\agmal bleeding occurred for forty days. One month before admission the patient 
iiegan to liavc pam in the right lower abdominal quadrant with radiation to the 
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rifilil flank and loin. I'hc pain was intermittent and moderately severe On July ii 
IQ40, menstruation commenced. It continued for fourteen ^ ’ 


ivas 

ic 

ix 

also 


, . -- continued for fourteen days, eeased for two 

claxs, then resumed jind continued for twenty-four days longer. Bleeding w, 
moderate in amount. I here were no fever, chills or vomiting. 

Physical examination revealed no masses palpable in the abdomen. Pelvi 
examination revealed a small cystorectoccle. There was slight descent of thecervi 
xvhich xvas drawn to the right and obliterated the right fornix. The cervix was also 
drawn forward by adhesions and lay close to the pubis. The uterus lay to the right. 
Extending from its left border and reaching almost to fundal level was a cystic 
mass which on vaginal e.vamination could not be clearly mapped out, but which on 
rectovaginal examination appeared to extend postcrolateralR' and had the con- 
sistency and contour of cystic adnexal tumor. 

Cystoscopic c.xamination showed that the bladder mucosa xvas normal through- 
out. I he left ureteral orifice was seen in the usual situation, but after a search of 
twenty minutes following the injection of indigo carmine xvhich appeared on the 
left side in four minutes, no ori/icc or e.xcrction of indigo carmine could be seen 
on the right side. A left pyclo-urctcrogram was done xvith 12 cc. of 30 per cent 
hippuran solution. In view of the fact that no right kidne}' shadow appeared on the 
.v-ray, and that there was no right renal shadow in the intravenous pyelogram, and 
that no orifice was seen in the bladder, it was inferred that the right kidney and 
ureter were congenitally absent. 

Supravaginal hysterectomy and bilateral salpingo-oophorectomy xvere carried 

out. 

Diagnosis; Double uterus; uterus bicornis, unicollis, vagina simplex; bilateral 
pyosalpinx, and absence of right kidney. 

The pathologist’s report indicated that there were bilateral pus tubes, two 
uteri and one cervix. (The illustration was prepared after the uterus had been 
split open. It shows that the two components of the uterus were connected only 
bx' the suprax’aginal portion of the cervi.x.) (Figs. 13 and 14.) 

Case x'l. S. C., age twenty-eight, had been married fix'e years. Menses 
began at twelve years, and occurred every twenty-eight days, with sex'en days 
duration; there xvas no pain. . . . - 

Four abortions occurred, the last one December 11, 1937. Peruterine injection 
of iodized oil xvas performed fix'c months after the fourth abortion. The patient 
had her last menses on February 10, 1939, and started to bleed on April 19, 1939 - 
She expelled a uterine cast xx-hich on microscopic examination proved to be decidua 
tissue. This came from the non-pregnant right uterus. (Fig. 15.) Rve days later 
the patient started to bleed profusely from the pregnant left uterus. Some products 
of conception xx-ere e.xpelled but bleeding continued and the left uterus xvas curetted. 

The curettements shoxx'ed chorionic x'illi. (Fig. 1 6.) 

Diagnosis; Uterus duplex, bicornis, bicollis; xmgina septa. (Figs. 17 andi».; 

Case vii. M. G., age txventy-four, had been married two years. Menses began 
at txx^elve and one-half years, and occurred every txventy-eiglit to 
days, with seven to eight days’ duration, and xxvis very painful. Her complaint xxas 

On vaginal examination the vagina was found to be traversed by 
which divided it into a comparatively spacious channel on the left side a 
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narrower one on the right. There were two cervices and two uteri. By the introduc- 
tion of sounds it was ascertained that the right cervix and uterus were larger than 
those on the left. The patient refused roentgenologic study. , • t i 4 

The patient had been having intercourse In the wider left vagina, w'hich led 
to the smaller left-sided uterus. She was instructed to retract the septum and have 
coitus in the right-sided vagina. This was done and conception followed immedi- 
ately. She was delivered by cesarean seetion. 

Two years later the patient again complained of sterility and again was in- 
structed to retract the septum and have intercourse in the narrower vagina. Con- 
ception occurred again. She was again delivered by cesarean section. 

Diagnosis: Uterus duplex, bicornis, bicollis; vagina septa. (Fig. 19.) 

Case viii. E. B., age twenty-one, was married one year. Menses begaii at 
twelve years, and occurred every twenty-eight days, with five days’ duration. 
Dysmenorrhea was present the first two days of period. She had had no children. 
The last menses occurred October 21, 1940, and was normal. She was admitted to 
the hospital November 22, 1940. Her complaint was severe lower abdominal pain 
and vaginal bleeding of two days’ duration. 

Vaginal examination revealed that the uterus was retroflexed and sinistro- 
verted. In the upper part of the vagina there was a septum directed obliquely to- 
ward the left lateral wall, forming a pocket on the right side of the septum. Urologic 
study showed normal kidneys and bladder. Uterosalpingography after injection 
of iodized oil showed absence of the right cornu and tube. The left tube was filled 
with the opaque medium and the opaque medium was disseminated in the peri- 
toneal cavity. Vaginogram showed a filling defect caused by a septum in the middle 
of the vagina. 

On January 10, 1941, the vaginal septum was excised and a septum in the 
cervical canal was revealed. The patient was discharged on January^ 25, 1941. On 
November 8, 1941, she was readmitted to the hospital in active labor after thirty- 
four weeks of gestation. A premature living female infant was delivered spon- 
taneously. The baby died thirty hours after delivery. The third stage of labor was 
prolonged for thirty-five minutes because the placenta was caught in the cervical 
canal; it was removed manually. The patient was discharged on the tenth post- 
partum day in good condition. 


Diagnosis; Uterus unicornis, uterus biforis; vagina septa. (Figs. 20 to 24.) 
Case i,\. A. S., age thirty, had been married eight years. Menses began at 
ten years, and occurred every thirty days, with five days’ duration, and was oc- 
casionally painful. Her complaint was sterility. 

lixanunation revealed septate vagina, two cervices and bicornate uterus. 
Uterosalpingogram revealed not only the bicornate uterus,’but showed a defect in 
the septum between the tuo uteri. A sound put into the right cervix went into 
the left uterus and vice versa. The patient conceived shortly thereafter and was 
delivered by cesarean section. At tiie operation the septum between the uteri was 
iound to be incomplete. The baby’s body was in the larger right uterus and the 
leet N'.cre thrust through the defect in the septum into the smaller uterus. A living 
rcmale baby was delivered with a mild degree of club-foot (metatarsus varus), 

winch was treated successfully. Three years later another living babv was delivered 
by cesarean section. 
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D/^nosis: Utcnrs duplex-, bicornis, bicollls; vagina septa. (Figs. 25 to 30.) 

f)ecan al thirfin “"'"‘irried, para 0, gravida i. Menses 

itm linn ^ , I da3-s. The last menstrua- 

tmn began Septcinber 15, 1936. She was admitted to the hospital October 25, 1936. 

Her chicl complaints were lower abdominal pain for three months and bleedinc for 


fortv davs. 


An elastic mass was palpalde on the riglit side of the abdomen. This mass ap- 
parently- c.vtended upward from the pelvis to within 6 cm. of the umbilicus. The 
vagina wiis di\ ided in two b\- a septum. The cervix in the right vagina was effaced 
and small, the os admitting a fingertip. The cervix was thinned out with the result 
that the os occupied almost the entire eer\-i,\-. This cervi.v was continuous upward 
with the elastic mass palpable through the abdomen. Evidently' the elastic mass 
was a uterus three months pregnant. The ecrvi.v in the left vagina was conical and 
smtdler in diameter than the examiner’s fifth linger, the os being as big as a pinhole. 
1 his cervix continued upward into a mass about 4 cm. long which was apparently a 
non-gravid uterus. 

On November 3, 1936, the patient expelled a fetus. On the ne.xt,day', under 
general anesthesia, the jjlacenta was removed from the right uterus and the right 
uterine cavity was swept over w-ith a dull curette. At a later date roentgen studies 
showed the presence of uterus didclphys with one fallopian tube in each uterus. 
I'hcre was a sinus connecting the supravaginal portion of both cervices. (Fig. ,32.) 
An attempted Strassmann plastic operation proved unsuccessful and hysterectomy 
was necessary’, (Figs, 31 ;ind 33,) 

C.xsn: .\‘i, S. L., age thirty'-one, had been married two y'ears. Menses began at 
thirteen years, and occurred every three w-ccks, with four days’ duration; it was 
jirofuse and painful, Mcr complaints were primary' sterility, frequent, prolonged, 
and profuse menstruation. 

On bimanual e.xamination, the uterus was found to be slightly' enlarged, 
antellcxed and irregular. There were two uterine fibromas, one about 5 cm. m 
diameter at the fundus, its major portion apparently forming part of the uterine 
wall, the other about 3 cm. in diameter located at the right cornu. Peruterine in- 
sufflation with o.xy'gcn and injection of iodized oil was done. Uterosalpingogram 
outlined the indentation produced by the fibroma at the fundus and also showed 
that the right oviduct was occluded at the proximal end of its isthmic portion. The 
filling defect produced by the fibroid in this uterosalpingogram simulated bicornate 
uterus. This illustrates the importance of uterosalpingography. Myomectomy njas 
performed. The patient subsequently' conceived and was delivered of a healt y 
female baby by cesarean section at term. (Fig. 35.) 

Case xii. R. C., age twenty-six had been married one year. Her complaint 

was sterility. 

Examination revealed elongation of the right cornu. In such cases one cm 
expect malpresentation of the fetus as in Figure 6. The head of the oaby is 
in the smaller cornu and the extremities are caught in the elongated co 

xm. S. D., age thirty-eight, had been married five f 
at fourteen years, and occurred every six to eight ^veeks, with three days duratio , 
it was moderately painful. Her complaint -was sterility. 
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Bimanual examination disclosed a small uterus with a depression at the summit 
of the fundus, a conical cei^dx, pinhole os and single vagina. 

After injection of iodized oil, the roentgenogram showed rudimentary bi- 



Fjg. 38. Case xiv, A. II. Uterus biforis (septate cervical canal); 
multiple acicnomyomas; bilateral tubo-ovarian abscess. (Courtesy 
of Dr. Peter M. Murray.) 


cornate uterus. The tubes were not visualized but free oil in the peritoneum in- 
dicated that they had filled and then emptied themselves into the abdominal 
cavity. 

Diagnosis; Uterus bicornis, unicollis; vagina simplex. (Fig. 37.) 

C.-tSE xiv. A. H. (Courtesy of Dr. Peter M. Murra}^- Operation was per- 
formed March 10, 1941. 

Diagnosis: Adenomyoma uteri, bilateral tubo-ovarian abscess, uterus biforis 
(septum of cervix). (Fig. 38.) 

Case .xv. .M. A. was married three and one-half years. She had no children 
and no abortions. Menses began at thirteen years, and occurred every thirt3" dat^s, 
with six days’ duration. The amount was normal and not painful. The last menses 
occurred Julj' 20, 1944. 

The patient had a marked indentation at the fundus. It was a tj'pical uterus 
arcuatus. Roentgen pelvimetry at term showed that she had a justomajor pelvis 
(gynccoid-dolicopellic or anthropoid.) The true conjugate was 13.5 cm. The trans- 
verse diameter at the inlet was 12.5 cm. The volume of the true conjugate was 1,225 
cc. The volume of the transverse diameter was 1,000 cc. The volume of the bi-ischial 
diameter was 600 cc. A brow presentation later became a left occipito-postcrior 
position. 

Onset of labor occurred at forty-one weeks. Labor was short, lasting only four 
hours, but the fetal heart sounds became slow and irregular. Low forceps were 
applied. .A living baby was obtained. The third stage was normal. 

C\si: XVI. J. C., age twenty-five, had been married Uvo years. There had 
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l)pcn no children Menses began at lliirtecn years, and occurred every trventv- 
cigiu days, with three to four days’ duration. ^ 

Examination revealed a double uterus, two cervices, and double vagina. The 
patient did not submit to rocntgcnographic study, and therefore the exact type of 
mallornialion cannot be staled. 

Probable Diagnosis; Uterus didclpliy's. 

Casi-. xvh. R. Z., age twenty, unmarried, had never menstruated. Her com- 
plaint was amenorrhea. 

Examination revealed a vagina i cm. deep. The left ovary was present but 
the right ovary' and uterus were not felt. The patient did not submit to urologic 
stuefy and therefore it could not he stated whether she had any' congenital abnor- 
malities of the urinary' tract. 

C.\su xvni. S. J., age tliirty-two, unmarried, Iiad never menstruated. 

Examination sliowcd slight indentation where the introitus of vagina should 
be. Rectal examination revealed the presence of a small left ovary and the absence 
of a uterus. 1 he patient had normal secondary sexual characteristics. Since no 
ojicration was pcrformccl it is impossible to state whether the uterus and right 
ovary’ were rudimentary' or absent. The patient did not submit to urologic study; 
hence it could not be slated whether congenital abnormalities of the urinary tract 
were present. 

Cash xix. C. B., age twcnly-cight, married three months, had never men- 
struated. The patient had normal secondary sexual characteristics. 

Rectal examination revealed the presence of two small ovaries but the uterus 
could not he palpated. There was no vagina, but only a depression about i cm. deep. 

The \-aginal depression was dilated with graduated metal dilators to permit 
sexual relations. The patient did not submit to urologic study'. 


SUMMARY 


1. A review of malformation of the uterus, with special emphasis on 
the more recent American literature, has been presented. 

2. The embryology' of these malformations has been reviewed briefly'. 
A simplified system of classification has been proposed and a description of 
the basic types of uterine anomalies has been given. The parallel has been 
drawn between these malformations in the human female and the existence 
of similar forms in lower animals. 

3. The relative frequency' of these malformations, particularly as found 

in hospital statistics, has been indicated. ■ < 1 

4. The physiological effect of such malformations has been considered. 
The danger of anomaly when complicated by pregnancy and labor is 


emphasized. . , . 

5. Methods of diagnosing these malformations have been consioereu 

and the advantages of uterosalpingography emphasized. 

6. Surgical correction has been discussed briefly and the importan 
of conservative measures stressed. 

7. A series of case histories is presented. 
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IMPORTANT DIVIDING WALL BETWEEN CAUDAL 
HERNIATION AND PROLAPSE OF ABDOMINAL 
OR PELVIC VISCERA 


T he great body cavity enclosed by 
walls known as the cephalad, ventrad, 
laterad, dorsad and caudad walls, 
furnishes housing for sensitive structures 
important to the body economy. While 
these enclosed structures make connections 
with functioning structures in other parts 
of the body and terminal opening con- 
nections, the walls are so woven around 
these terminals and connections, that in 
most instances the walls remain intact and 
impervious to escape efforts of enclosed 
visccrac and structures. To this, however, 
there arc many exceptions, due to struc- 
tural imperfections, weaknesses, traumas 
and forces which produce pressure on the 
walls and contents tending to cause escape 
of the latter through the former. 

The change of the long a.\is of the bodj’ 
from the horizontal to the vertical position 
required an extensive engineering feat to 
)irovldc for the e.xtra weight thrown upon 
the caudal wall and to so fit the tract 
terminals into the new formed wall that 
the integrity of wall tract support would 
not .suffer. If we take advantage of our 
opportunity for observation, however, there 
are many mammals that represent the 
former type of carriage and these teach 


us many lessons which we may not have 
followed in the change of position of the 
human. 

In addition to the supporting structure 
of the walls, each visceral structure has 
its own ligament or mesentery, composed 
of peritoneum, connective tissues, nerves, 
blood vessels and lymphatics, which deter- 
mine its position in the abdomen and 
most of these structures have a range of 
movement determined by increase or 
decrease of weight, bj'’ lengthening or 
.shortening of its mesentery, by force of 
changing size or fullness of other organs. 
By the constant force of gravity' the trend 
is almost always toward the lower wall, or 
toward an escape, but these tendencies 
may be changed by counter forces. These 
intra-abdominal movements, to a larger 
extent downward, are designated by ceph- 
aladward, ventradward, lateradward, dor- 
sad ward and caudad ward. In humans this 
intra-abdominal movement is to the great- 
est extent caudadward, and second in 
extent perhaps ventradward, but under 
certain conditions there is a marked 
movement ccphaladward. 

.More common, but perhaps less accurate 
terms for these intra-abdominal shifts, 
167 
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drifts or movements are ptosis, descensus, 
prolapse, ascensus, ascent, backward, for- 
ward and lateral position or movement. 
These are largely the terms which indicate 
change of position. Another change of 
position in these structures is fairlj^ com- 
mon and toward, into and through an 
opening, defect or weak place in the wall. 
This may be in almost any direction if 
mtra-abdominal pressure is considerable, 
but in a downward direction gravity is 
added to intra-abdominal pressure and so 
herniation is far more common through 
the caudad region and the caudoventrad 


new line of evil influences, exposure, 
miection, irritations, pinching, constricted 
circulation, resulting in edema, ulceration, 
rough contacts, etc. This is so marked that 
there is a vast difference between the part 
of the bladder herniated and that in the 
pelvis. One part is above the musculofascial 
pelvic floor diaphragm and one part is 
below. A pelvic structure comes to the 
caudal wall a movable structure, it crosses 
and it is no longer just a movable struc- 
ture; it has become a herniated structure 
with a hernial ring and harm-producing 
influences. 


region. ^ ^ This musculofascial wall which lies 

There is no difference of opinion about between prolapse — downward wandering 
protrusions of viscerae into or through the in the abdomen, and hernia — tissue wand- 
abdominal wall constituting hernias in the ering outside the abdomen, is the cau- 
cephalad, ventrad, laterad and dorsad dal wall, composed of five laj'^ers of 
walls. There should be no further differ- fascia and three layers of musculature, 
ence of opinion in regard to protrusions “faulted” by clefts for tract terminals, 
through the caudad wall. They are ab- and impaired by childbirth, trauma, or 
dominal organs forced by gravity and surgical oblique episiotomy, injury or 
intra-abdominal pressure to protrude into destruction. If we have herniation, doivn- 
and through the musculofascial caudal ward displacement is implied and accepted, 
wall, known as the pelvic floor, through We do not mention prolapse with a scrotal 
the anterior or posterior pelvic floor slit, or femoral hernia. Gallbladder prolapse 
usually enlarged by trauma. This definitely would have preceded gallbladder hernia- 
constitutes a hernia. There are many who tion, if found in an umbilical hernia; bnj 
admit that these are hernias, but find their to treat it on the basis of prolapse would 
adjustment too difficult when they want lead to erroneous and harmful surger\. 
to become teachers and so write under The dividing line is the hernial ring an 
the title of “Hysterectomy for Uterine to treat the major pathological condition, 
Prolapse” or “Sigmoidopexy for Rectal' the minor instance is forgotten. 
Prolapse.” Ptosis, descensus and prolapse signii' 

Here then is the dividing line between by etymology and common use, dmniwar 

prolapse, an intra-abdominal faulty posi- displacement, but in no sense hernia^ 
tion, and herniation a visceral protrusion, for example, ptosis, descensus or 
Prolapse is a downward wandering of of the stomach, gallbladder, trails' cr.^ 
structures in the abdomen, and they may colon, kidney or other organ or com 


eventually reach the pelvis or the pelvic 
floor. Herniation is a wandering of viscera 
or intra-abdominal structure, into, through 
or outside the abdomenal wall and may 
in this caudal region be dangling between 
the patient’s thighs. There was a downward 
trend in the abdomen that could be con- 
sidered prolapse. Anj'^ structure that crosses 
the threshold of the musculofascial floor 
becomes a herniation and is subject to a 


bination of organs. 

A familiar example in four-footed uni 
mals is prolapse of any^ structure tovar 
the low point, the umbilicus. Protrusion o 
any abdominal contents through the urn- 
biJical opening, whether originally locate 
near or far, is a hernia, but usually term 
in a four-footed animal a rupture or ^ 
breach, but never a prolapse in spjtc 
its' definitely downward trend, and 
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quentiy lack of peritoneal sac. The more 
common names of rupture and breach 
used in animals and in less scientific 
circles, in reference to hernias in the 
human, carries the implication of a trauma, 
a breaking through, a giving way of walls. 
Prolapse, ptosis, descensus implies no 
participation of the abdominal wall and 
frequently has not included the wall in 
the treatment of so-called visceral prolapse, 
which has been directed principally against 
“uterine prolapse” and “rectal prolapse. 

Strangely significant, however, is the 
fact that these caudal hernias, treated by 
most surgeons under the name of uterine 
and rectal prolapses, have a higher per- 
centage of definitely traumatized wall 
etiology than do all other hernias combined. 
In fact, extensive caudal herniation in 
non-childbearing w'omen is a rarity, and 
childbearing w'omen definitely trace their 
genital and rectal herniations to child- 
bearing traumas in a large majority of 
instances, and a traumatized musculo- 
fascial ring can be palpated as of hernial 
size. 

It seems uncontrovertible then that the 
terms ptosis, descensus and prolapse as 
applied to visceral structures, refer to 
conditions inside the abdominal wall, 
and the terms hernia, rupture, breach, 
and terms ending with the suffix “celc” 
refer to abdominal wall conditions in which 
structures arc finding or have found their 
way through an opening. In regard to the 
caudal area the one set of terms means 
conditions above the pelvic floor, but 
having worked toward it, while the latter 
set of terms refers to defective pelvic floor 
with protrusion of viscera through these 
openings tending to travel Io%Yer. 

In regard to the ancient vintage and 
almost universal uscof the term “prolapse” 
to apply to escape of abdominal viscera 
through the caudal wall, but not through 
other portions of the wall, it seems appro- 
priate to call attention to several terms 
which by their common sufiix indicates 
that some one, even in older times, recog- 
nized the hernial nature of conditions which 


are in other regions called hernias, but 
unwisely, called in this region prolapse 
and procidentia, words very poorly chosen 
etymologically to represent their meaning. 

Beside having the merit of long use, 
these terms ending in “cele” signifying 
hernia, have the advantage of definite 
application to different limited parts which 
may have reached a hernial stage at a 
given time, such as urethrocele, cystocele, 
colpocele, rectocele, uterocele, proctocele, 
and enterocele, for which we might sub- 
stitute megalo cul-de-sac Yvhen it remains 
above the pelvic floor, and might w'cll 
employ the term cul-do-cele Yvhen it 
finds its way through the pelvic floor. 

The above terms are self-explanatory 
as to the structure herniating, but there 
has been rather loose use of the terms as 
to what the}' may be herniating into or 
through. Cystocele is erroneously quite 
commonly used to mean a bulging of the 
bladder into the vagina. A rectocele is 
said by some to signify a prolapse of the 
rectum into the vagina, a use of the term 
quite as improper as the above. The com- 
mon conception of an enterocele is that 
it is a large, low posterior cul-de-sac 
bulging into the vagina, a use of this term 
entirely unw'arranted. 

To clear up these misconceptions Yve 
may say that none of the terms are entitled 
to the suffix “cele” until they have ful- 
filled the requirements for a hernia, and 
none of them fulfill this requirement until 
some portion of the named structure 
passes through the abdominal wall, which 
here is the musculofascial pelvic floor. 
The pelvic organs of vagina, bladder, 
rectum, uterus, nor cul-de-sac, arc hernial 
sacs, canals, tubes or repositories. On the 
other hand, they become the herniated 
structure when having passed below the 
pelvic floor: 

Urctliri>ci.'lf an inversion througli tlie 

urctliml opening ihroiigli 
t lie pelvic floor 

V. reiUro colpocvle a lierni.ation of the urellir.i 

•ond vagina tlirough the 
l>elvic floor slit 
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Colpocclc 

Cysto colpocclc 

Utcro colpocclc 

Urcthro cysto recto 
colpo uteroccle 

Proctocele 

Procto colpocclc 
lintcro colpocclc 

Entcro proctocele 

Entcroccic, cul-do-cclc 


a slight herniation of vagina 
through the pelvic floor 
herniation of bladder and 
vaginal wall through the 
pelvic floor 

herniation of uterus and va- 
gina through the pelvic floor 

an extensive herniation of 
urinary, genital, rectal tract 
through the anterior pelvic 
floor opening 

herniation of rectum through 
posterior pelvic floor slit 
same as recto colpocclc 
if and when they pass through 
the anterior pelvic floor slit 
when they pass through the 
posterior pelvic floor slit 
if and when the cul-de-sac 
passes through the pelvic 
floor between the vagina 
and rectum 


ventral, inguinal or/and femoral regions 
I submit the term “herniosis” for careful 
consideration. 

All ^ conditions of loss of pelvic floor 
integrity with herniation of viscera require 
a careful engineering plan and reconstruc- 
tion, as the hernioplastic repair must take 
into consideration not only efficiency of 
pelvic floor support, but urinary, genital 
and rectal supervision which calls for func- 
tional support without complete closure. 

This calls for (i) adequate supporting 
reconstruction of the injured musculo- 
fascial caudal wall; (2) frequent repair of 
rectal wall and sphincter muscle; (3) at 
times closure of vesico- and rectovaginal 
fistula; (4) dissection of excessive scar 


Megido cul-dc-sac a large posterior cul-de-sac 

not yet having herniated 
through the pelvic floor 

The vagina does not herniate far without 
the bladder and rectal wall. The bladder 
does not herniate through the pelvic floor 
without being accompanied by the vagina, 
and the same could be said of the rectum 
herniating through the anterior pelvic 
floor slit. 

It would then be quite improper to 
speak of a cystocele or rectocele. The 
usual conditions are urethro colpocele, 
urethro cysto colpocele, cysto colpocele, 
a recto colpocele, and utero colpocele and 
different combinations. The bladder, the 
rectum, and the uterus find no hernial 
ring until the pelvic floor ring is reached, 
and can constitute no herniation previous 
to this pelvic floor herniation. 

The above rather extensive group of 
herniations of urethra, bladder, vagina, 
rectum, uterus and cul-de-sac, constitute 
a condition which could reasonably be 
called herniosis, for no one or several of 
these terms could be applied without 
leaving some portions out. The term 
herniosis implies pelvic injuries and defects 
of a widespread nature through which all 
or many of these “celes” are breaking 
through. Aside from these herniations and 
perhaps added to them, is shown a decided 
tendency to herniation in the umbilical. 


tissue; (5) fascial support of bladder, 
vagina and rectum; (6) proper narrowing 
of sacculated rectum, vagina and bladder; 
(7) oblique placing of the narrowed vaginal 
tube directed from the symphysis upward 
and backward; (8) horizontal placing of 
the uterus, fundus forward, cervix back- 


ward; (9) equal attention should be given 
to reconstruction and placing of the vagina 
if the uterus requires removal; (10) normal 
position and placing of the uterus if left in, 
no hiding or burial operations, as abdomi- 
nal wall burial, interbladder-vagina hiding 
of all or part of the uterus, the Le Fort 
interment, etc.; (i i) above all, in restoring 
pelvic floor integrity we would emphasize 
no effort or carelessness in by-passing the 
musculofascial diaphragm, composed of 
five layers of fascia and three layers of 
muscle, so wisely formed to create pelvic 
floor integrity for the upright position; 
(12) successful repair of moderate pelvic 


floor injury need not contraindicate preg- 
nancy or delivery through the normal 
route. After extensive and complicated 
successful repair, pregnancy may not be, 
and usually is not, contraindicated, but 
Cesarean section ma}'^ be the wiser choice 
for delivery, on account of possible irre- 
parable damage which might take place. 
(13) Ptosis, descensus, prolapse refers to 
the phenomenon of downward wandering 
or a lowered position of intra-abdominal 
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organs. Hernia, rupture, breach and the 
suffix “cele” refer to the “protrusion of 
viscera into, through, or outside, the 
abdominal wall in any direction or locality, 
whether floor, walls or roof, and regardless 
of presence or absence of peritoneal sac.” 
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(Stone). (14) The break through of urethra, 
bladder, rectum, uterus, anterior and 
posterior cul-de-sacs with perhaps other 
important structures, may justly be termed 
pelvic floor herniosis. 

Chaining W. Barrett, m.d. 


Corredion: We wish to correct an error made in our January 1946 issue. 
The illustration for Figure 21, on page 137 in Dr. Jarcho’s article, was 
printed upside down. A correction is being made in the reprints. 
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URINARY INCONTINENCE^^ 

WITH SPECIAL REPERENCG TO CERTAIN FACTORS WHICH ARE NECESSARY 

IN THE CURE OF THIS CONDITION 

Incus F, Fuost, u.d. 

('(iiuVal A*-Mstnm. Wiimnn'v nits|)ita! 

NUVV YORK, N'EW_ YORK 

P l^OBABU’ no operation in ?;ync- Kelly s- plication of the posterior portion 
colonx- is approaciiccl with as inucii of the urethra in the region of the ycsica 

apprehension from the standpoint neck is probably the best known and most 

of the end result as that for the euro of widely used, 
incontinence of urine in the female. ciate the naines o W aiyl. 

KcIIy,' in his “Practice of Gynecology,” and Fmlcy Douglass. The of con^ 
slates 'that “'I'he list of the operations tiguous museic under the 

devised to overcome incontinence is legion, cllort to constrict it Stoeckel 

mostiv unsuccessful but occasionally, tem- Doming, M. p^|catioir’ 

porarily at least, adbrding some control; Seliie.m and 

again working bv destroying tissue, or the urethra and bladder was ad^ 
as in the .tjvisting operati..,., ending in an Rose! Supra- 

"o;"ra pc“iacl’ or .vearu nun.crons opera- pubic plj'-'f Orte^l^ert.iousd 
tions have been devised for tire cure ol 

incontincnec. Some have given temporary more rurclj oration dc- 

rclicf, others permanent relief, but untrl the ' J tv Dudley 

there is a biter understanding of the v.scd by .“g ad- 

anatomy of the urethra and the mcchamsm and 'ci^nL Pavlick 

of its control, all operative proecdurcs vanceincnt, as use > 

will remain in the stage of experimental j,,e newer 

^“K'ng the past few years there has opcriaions as^^^erfynied by^ 
been a vast improvement m the operative AldriCo , dissections of 

tecbnic and the end results have been more ‘ support under the urethra, 

gratifying. There still remain howeve^ means or strips of fascia 

the cases that seem to balllc all attemp Yrom the abdominal wall, 

at cure. Many times these cases have u ^},j5 p^per is not an. attempt to 

previous operations and Avith each opera- .,avthin^^radically ne\v in the way of 

tlon there is added trauma and destruction oh ^ incontinence in the female^ 

of tissue. . it- is an effort to evaluate importan s p 

The various types of operation wl operation and to describe a ne 

dtid'S iS: s^rafg^rp"; technic fk ihe support of die urerhra .W 
* Presented before the New York Obstetrical Society May 8 , .945. 
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Fic. I. I, Urctlira; 2, urethrocele; 3, cystocele. 

It would seem that if the first operation 
were successful we will have gone far in 
solving this problem. 

While urinary incontinence may be a 
separate entity, it is most commonly 
associated with urethrocele and cystocele 
of lesser or greater degree. The causative 
factor is most often birth trauma and the 
resultant hernia, vesico-urethral. At times, 
associated with this, there is a down- 
ward rotation of the urethra under the 
symphysis. 

Before discussing the operative technic 
of tlicsc conditions, it may be both interest- 
ing and instructive to review briefly the 
history and development of anterior vagi- 
nal wall plastic surgery. 

Modern plastic pelvic surgery owes its 
origin to the early attempts of gynecologi- 
cal surgeons to cure prolapse of the uterus. 
Mhilc these attempts were crude and 
unsatisfactory in the light of our present- 
day knowledge, they formed the basis upon 
which our prcscnt-tlay surgical technic 
has been de\ eloped. 


Fig. 2. I, Mushroom catheter, size No. 12; 2, vesi- 
cal neck of the bladder (note shortened urethra); 

3, tip of mushroom catheter at site of urethrocele; 

4, cystocele — note thinned out portion of bladder 
wall; 5, smooth capsule of bladder wall; 6, ante- 
rior vaginal wall; 7, area of dissection under the 
pubic rami. 


efforts Nvere directed mainly at replacing 
the uterus and endeavoring to secure its 
position by stricture of the vaginal canal 
by the use of caustics, cautery and chemical 
agents. 

In 1823, Romaine Girardin suggested 
an operation for the occlusion of the vaginal 
canal, but it was not until 1828 that Dief- 
fenbach first performed colporrhaphy for 
uterine prolapse. He accomplished this 
by excising areas on each side of the 
vaginal wall and closing the raw areas 
with sutures. 

Hcmlng, in 1831, denuded a strip of 
tissue from the anterior vaginal wall and 
placed interrupted sutures in an effort 
to raise the prolapsed uterus to a higher 
level. 

The following year Ireland performed 
a similar operation, but modified it by 
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adding a denudation on each side of the 
anterior vaginal wall. 

In 1849, Huguier called attention to the 


while attempting to cure a cystocele. 
To quote from Sims’ original record. 
“My surprise was equalled only by my 



Fig 3 I, Incision carried to witFiin t. 5 cm. of external 
urethral meatus, 2, first suture placed high in the 
urethra; 3, second suture placed in region of the 
vesical neck, 4, remaining mattress sutures placed 
in region of cystocele; anterior vaginal wail. 


Fig 4. i, Space under the pubic rami with free mobil- 
ization of the urethra; 2, first row of sutures tied, 
3, second row of sutures m the bladder; 4, anterior 
vaginal wall, smooth capsule of bladder wall. 


fact that in certain cases of uterine prolapse 
there was an elongation of the cervix and 
devised an operation for conical amputa- 
tion of that part of the uterus. 

Baker Brown, in 1853, performed an 
operation wherein he denuded the lower 
portion of the vulva and perineum by 
means of a horseshoe incision. The de- 
nuded areas were sutured with both deep 
and superficial sutures. If a cystocele 
were present, a further denudation was 
done on the labia, just below the external 
urinary meatus. 

Stoltz, of Germany, Savage and Geddins 
performed similar operations at about the 
same time. 

Both Sims and Emmet were familiar 
with Brown’s technic 'and used it, but were 
disappointed with their results. 

In 1856, Sims achieved his original 
colporrhaphy. This he did by accident 


delight, when I found that I had not 
succeeded in doing what I had intended, 
for instead of excising the base of the 
bladder with the anterior wall of the vagina 
I had by the tenaculum, simply raised the 
hypertrophied vaginal tissue up between 
the blades of the forceps, luckily separat- 
ing it from the living membrane of the 
bladdei.” 

Two years later Sims abandoned his 
exposure of the bladder and adopted his 
V-shaped denudation operation. ^ 

In 1862, Emmet converted Sims V- 
shaped incision into a triangular denuda- 
tion, and in the same year Sims modifie 
his own incision and adopted a trowel- 
shaped denudation. 

In cases complicated by an excess 0 
tissue around the urethra or with a ure- 
throcele, Emmet used a heart-shaped 
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denudation in addition to his denudation tva^m ^ ”a 

“'?crilrn::sfbe the credit for sn,an incision in the paginal tvall. 



=, 


il i w ■*- — - 

Fio. 5. I, Strip of tissue from the anterior vaginal Fig. 6. i. Strip of tissue from the right side of the 
wall (entire thickness); 2, second row of sutures anterior vaginal wall sutured under the pubic 

in the bladder; 3, denuding the mucous mem- rami of the left side; 2, excess portion of tissue 

br.inc from tlic strip of the anterior vaginal wall. sutured to that of the opposite side in the region 

of the vesical neck: 2. anterior vacinal wall. 


first recognizing the importance of the 
faseia of the anterior vaginal wall as a 
means of support in prolapse of the uterus. 
He said of his operation for prolapse 
“that a direct lateral support is gained 
from the pelvic fascia.” 

Emmet’s anatomical findings were not 
generally recognized and there was a 
return to the older methods of attempts 
at occlusion. 

In 1888, Donald/ of Manchester, Eng- 
land, performed fi\c operations for uterine 
prolapse In means of an anterior and 
posterior colporrhaphy. This he did by 
means of a wide, diamond-shaped incision, 
including excision of the cervix, and dren 
the deep tissues together with a buried 
spiral suture of catgut. 

In i 8“2, 1 honias,* realizing the Impor- 
taiuc of sep.irating the anterior vaginal 


It was not until 1887 that Hadra,® of 
Texas, first suggested “flap-splitting” of 
the anterior wall of the vagina and the 
freeing of the bladder from the cervix. 
One year later he published his findings, 
but they 3\ere not generally adopted until 
many years later. 

The following year Sanger and Noble 
used the general method of Hadra and 
improved the technic of his operation. 

Mundc was probablj- the first to describe 
cystocele as a hernia, while Skene was the 
first to operate on a cystocele from the 
standpoint of a hernia. A few years later 
Gersuny adopted the method of elevating 
tlie bladder by means of a purse-string 
suture passed into the fascia of the an- 
terior vaginal wall. 

J. Riddle Goffc, in 1902, advocated a 
wide dissection of the bladder so as to free 
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it from its attachment to the vagina and 
cervix. He recommended that the excess 
of bladder wall be transposed to the peri- 



Fig. 7. Closure of anterior vaginal u all \\ itii inter- 
rupted sutures. 


toneal cavity and sutured to the body of 
the uterus and broad ligaments. 

In Manchester, England, Donald’s opera- 
tion for anterior and posterior colporrhaphy 
had been steadily extended and had given 
excellent results. Fothergill, a pupil of 
Donald, had written extensively of this 
operation and emphasized the necessity of 
using deep sutures in the base of the broad 
ligaments to augment the support of the 
uterus. 

In this countr3f and in German^'’ the 
tendency was more towards flap-splitting, 
free mobilization of the bladder with 
advancement, and the use of the so-called 
uteropubic ligaments for bladder support. 

This type of operation was performed 
b}'- Stone® in 190 1 and later b}'- Kreutz- 
mann, Sipple and Violet. A similar opera- 
tion was described by Martin in 1911. 

In 1917, Frank and Rawls published 
papers describing an operative technic for 
cj^stocele. Rawls’ operation advocated the 


fascia-lapping of Bissell for support of the 
bladder. 

Halban, in 1919, advocated free mobiliza- 
tion^ of the bladder from the uterus and 
fascia. He then severed the vesicovaginal 
fascia at the level of the internal os. A 
purse-string suture was used to gather up 
the excessive fascia and attach it to the 
cervix at the level of the internal os. 

Ward, in 1919, presented his operation 
for cj'stocele and advocated the use of the 
uteropubic fascial ligaments to reinforce 
the support of the bladder. This operation 
he termed “c3'’stopexy ” and stated it to 
be a combination of the operations of 
Hadra, Goffe, Martin, Frank, Alexandroft 
and Sims. 

In 1929, Bissell studied sections from the 
anterior vaginal wall and found that they 
contained no definite fascial la3’^er which 
could be defined as such. He believed that 
most of the support came from the mus- 
culature of the vaginal wall and that the 
lapping of this musculature gave added 
strength and support. 

Goff’s histological studies bore out the 
findings of Bissell. His conclusions were: 
“The successful surgical correction of 
C3'’Stocele, rectocele and urethrocele de- 
pends on the utilization of the tissue of the 
vaginal wall rather than on the use of 
the fragile areolar fascia which surrounds 
it.” 

J. G. Clark’s operation^® for anterior 
colpoplasty was a radical departure from 
the ideas of his contemporaries. He ad- 
vocated complete separation of the anterior 
vaginal wall from the bladder. This separa- 
tion was carried well down on the sides 
of the bladder and exposed the urethra 
to its upper third. Clark stressed that in 
removing the vaginal ^vall from the bladder 
care should be taken “to leave the thin 
aponeurotic membrane which will be found 
investing the bladder.” He further stated: 
“This will be seen to be slender and 
attenuated at the center of the c3'Stocele, 
but strong and well marked 'on the sides. 

He then sutured the bladder, using a 
continuous suture to infold the bladder. 
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This suture was carried well out on the 
sides so as to include the aforementioned 
“aponeurotic investure. If incontinence 
accompanied the cystocele, three mattress 
sutures were placed through the vaginal 
wall directly over the urethra. 

Davies,” in 1939, published an article 
on cystocele in which he described hernia 
of the bladder to be due to a rupture of 
the mesovesico. He advocated complete 
mobilization of the bladder from both the 
cervix and vaginal wall and stated: A 
smooth, glistening, fibrous tissue inti- 
mately attached to the bladder is exposed 
lateral to the roughened bleeding area 
which represents the midline tear through 
which the bladder herniates.” He recom- 
mended that mattress sutures be placed 
in the bladder wall to close this hernial 
opening. 

Kennedy,” in his operation for incon- 
tinence, also emphasizes the necessity of 
complete mobilization of the bladder and 
urethra. This is accomplished by carrying 
the vaginal wall incision from the cervix 
to within 1.5 cm. of the external urinary 
meatus. The dissection is then carried 
laterally to the pubic rami on each side. 
All adhesions between the urethra and the 
pubic rami are separated and the dissection 
is extended to the paravesical space and 
under the symphysis on both sides, thus 
completely mobilizing the urethra and the 
bladder. 

In 1942, Aldridge” published an opera- 
tion for stress incontinence. This operation 
utilizes fascial strips from the aponeurosis 
of the oblique muscles. These strips are 
passed downward under the pubic bone 
and sutured under the urethra to form a 
sling support. 

A great deal of credit must be given to 
Kennedy'' for his work in demonstrating 
and defining the various “states” of the 
bladder. This he accomplished by means of 
-v-ray graphs, using an ingenious instru- 
ment made up of a small .sac attached to a 
manometer and in.serted into the bladder. 
T his sac, containing a media, in conjunc- 
tion with a contrast media in the bladder, 


shows not only the contour of the bladder 
but the outline of the urethra as well.^^ 
Kennedy” describes three states of 
the normal bladder, namely, “the holding 
state,” “the relaxing state,” and “the 
voiding state.” The incontinent patient 
remains constantl}'^ in the voiding state 
and is unable to resume the normal 
holding state due to the relaxation of the 
vesical neck and the lack of control of the 
voluntary muscle of the urethra. 

In early gynecology” the term urethro- 
cele was used only in referring to a sac- 
culated urethra, sinus of the urethra or 
urethral diverticulum. In later years the 
term has been used more generally in the 
sense of a definite hernial protrusion of 
the urethra in the region of the vesical 
sphincter. 

Graves’’ says: “The descent of the 
bladder may include the urethra, and when 
this takes place the condition is termed 
urethrocele. Urethrocele is usually only an 
incidental part of the process of cystocele 
but may occur alone.” 

Curtis” states that urethrocele is a 
prolapse caused by a laceration of the 
supporting vesicovaginal fascia, causing 
the urethra to rotate downward around the 
pubic bone. Furthermore, he adds that 
relaxation of the vesical sphincter is com- 
monly present. 

If the vesical sphincter constitutes the 
normal division beUveen the bladder and 
the urethra, it therefore must be the divid- 
ing line between a urethrocele and a 
cystocele. In many cases where the vesical 
sphincter is relaxed, there is a merging 
of these conditions, thus causing a com- 
bined cysto-urethrocele. 

Hernial protrusion of the bladder, com- 
monly spoken of as cystocele, is more 
often a combined cysto-urethrocele, involv- 
ing the base of the bladder and urethra 
in the region of the vesical neck. This 
condition would naturalK- shorten the 
urethra, as measured from the vesical 
sphincter to the external meatus. 

The length of the normal urethra, ac- 
cording to Piersol,”' is about 4 cm. During 
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the past few years it has been our practice 
to measure the urethra in all patients with 
incontinence, urethrocele and cystoceh. 
For this purpose we use a No. 12 F. mush- 
room catheter marked off in centimeters. 

We have found that the incontinent 
patient with a urethrocele and cystocele 
invariably has a relaxed vesical sphincter 
and shortened urethra. However, this 
condition is not confined to the incon- 
tinent patient because it is found fre- 
quently in patients with C3'Stocele and 
urethrocele who are not incontinent. 


as far as the uterovesical fold, laterally 
until the vesicovaginal fascia is visualized 
as a smooth capsule, and upward laterally 
under the pubic rami on each side to free 
the urethra. The operative procedure is as 
follows; 

At the cervico vagina I junction an inci- 
sion is made through the complete thick- 
ness of the anterior vaginal wall to the 
vesicovaginal areolar fascia. At this natural 
line of cleavage the anterior vaginal wall 
is incised in the midline, exposing the 
bladder. 


This fact leads us to the natural con- With a gauze-covered finger the bladder 
elusion that a relaxed vesical sphincter is separated from the anterior vaginal 
is not the sole cause of incontinence. Avail and the incision in the vaginal Avail 
but that added factors play^ a part in is carried to Avithin 1.5 cm. of the external 
producing this condition. These undoubt- urinary meatus. 

edlj' include damage of the voluntary The bladder is noAV separated from its 
muscle system of the urethra. If this is fascial attachments and freefy mobilized, 
true, the mere tightening of the neck of the At this point a No. 12 F. mushroom cathe- 
bladder by plication and failure to correct ter, marked off in centimeters, is inserted 
the damaged urethral muscle, may be the into the bladder to localize the vesical 
explanation of many'’ of our operativ'-e sphincter, and left in place until the 
failures. completion of the operation. 

Because of the close association of Plication of the urethra and vesical 


incontinence, urethrocele and cystocele sphincter is accomplished by the use of an 
and the fact that incontinence is but a intestinal atraumatic No. 00 chromic cat- 


result of further damage to the urethra 
by the original trauma, it would seem 
rational that operative treatment should 
be directed primarily to the bladder and 
urethra. 

The successful treatment of any hernia 
consists in ligation of the sac, restoration 
of the herniated part to its normal habitus 
and support of the area wFere the hernia 
originally'' developed. 

The improvement in the operative re- 
sults in vesicovaginal fistula was due to the 
realization of the fact that a freety mobil- 
ized bladder was necessary to the placing 
of the sutures Avithout tension. This corol- 
lary should be applied to the operation 
for incontinence. Plication’ of the bladder 
without tension is essential. 

In order freely to mobilize the bladder all 
adhesions must be separated. This includes 
separation of the bladder from the anterior 
A'aginal AA'all, posteriorly'^ from the cervix 


gut suture. 

Mattress sutures are placed, beginning 
just beloAV the external meatus and carried 
posteriorly' to the base of the bladder, 
including the vesical sphincter. The point 
of starting is optional as some operators 
prefer to begin the plication in the region 
of the A'esical neck. 

Care must be observed not to constrict 
the ureteral orifices at this point, as they' 
lie posteriorly' about 3 cm. from the A'esical 

sphincter. . 

A second roAv of sutures is placed in the 
same manner, invaginating the first row. 

The A'esicoA'aginal fascia Avill be seen to 
be attenuated in the region of the vesical 
sphincter. This part of the bladder requires 
special attention as the stronger vesico- 
vaginal fascia is at the sides of the bladder 
and must be approximated in the midlinc. 
This is the weak point of a cystocele and 
urethrocele. 
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Additional support should be given to 
the repaired urethra and neck of the 
bladder. 

Because of the presence of voluntary 
muscle tissue contained in the anterior 
vaginal wall, it occurred to us that if v/e 
could use this tissue it would aid materially 
in improving the control of the repaired 
urethra and help to maintain the urethra 
and bladder in their normal positions. 

This is especially desirable where there 
has been a downward rotation of the 
urethra. 

This procedure is as follows; 

Two strips of tissue 4 cm. in width are 
excised longitudinally from the whole 
thickness of the anterior vaginal wall on 
either side of the original mid-line incision. 
These strips are left attached at their 
point of fusion with the urethra. 

Both tissue strips are carefull}^ denuded 
of their mucous membrane, crossed under 
the urethra and sutured to the under- 
surface of the symphysis, each on its 
respective side. 

These sutures are carried first through 
the periosteum of the symphysis as close 
to the White line as possible, and then 
through the strips of tissue about 3 cm. 
from their point of attachment to the 
urethra. When these sutures are tied the 
urethra is drawn upwards and backwards 
under the symphysis and is maintained in 
this position by the sling edect of the 
crossed tissue strips. 

The e.xcess distal portion of the strips 
arc now sutured to one another in the 
region of the vesical neck of the bladder. 
This suture should include a portion of 
the bladder. The urethra and bladder 
now have the advantage of a double 
support. 

The anterior vaginal wall is now closed 
by interrupted sutures and a Kennedv 
Mtailium catheter and packer arc installed 
and left m place for seven davs. This 
allows the sutured urethra and' bladder 
vail to heal without interference 


CONCLUSIONS 

1. Free mobilization of the urethra 
and bladder is important in the cure of 
incontinence of urine in the female. 

2. Plication of the urethra and base of 
the bladder should be done without 
tension. 

3. Plication should include the urethra 
from a point just below and lateral to the 
external urinar}' meatus and continued 
posteriorl}'^ to a point which includes the 
vesical sphincter, thus lengthening the 
urethra, repairing the damaged voluntary 
muscle and relaxed vesical sphincter. 

4. Added support to the urethra and 
bladder by means of tissue strips excised 
from the anterior vaginal w^all, and sutured 
to the undersurface of the symphysis 
and vesical neck, respectively. 

5. Incontinence of urine in the female 
should be considered as the result of a 
damaged bladder and not as a separate 
entity. Its treatment should be directed 
toward restoring the urethra, vesical 
sphincter and base of the bladder to their 
normal anatomical relationships. 

6. If these facts are kept in mind, w'e 
shall have gone far in arriving at a solution 
of this troublesome problem. 
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D uring the last fifteen years in- 
creasing prominence has been given 
to the problem of hypertension 
and the relief of this condition by surgical 
measures. A study of the literature reveals 
some uncertainty of opinion both with 
regard to the clinical syndrome and its 
relationship to renal and adrenosym- 
pathetic pathology. It is the objective of 
this paper to endeavor to correlate the 
clinical types, which the hypertensive 
condition presents, with the knowledge 
derived from the very considerable ex- 
perimental research work that has been 
carried out, and upon this basis, to attempt 
an evaluation of the position of surgical 
treatment. Essential hypertension is as- 
sociated with two broad physiopatho logical 
features. First, tissue change in the vascu- 
lar system particularly in the renal vessels, 
and secondly, an instability of the balance 
of the adrenosympathetic neurochemical 
apparatus. 

The importance of renal ischemia and 
associated fall of renal pulse pressure 
has been shown to be fundamental in the 
etiology of at least one type of hyper- 
tension. This introduces a primary factor 
in the solution of the mechanism Involved, 
namely, the causation of the hyperplastic 
and degenerative changes in the cells 
composing the walls of the blood vessels. 

Much of the experimental work carried 
out in recent years, both in America and 
Europe, on the production of hypertension 
in the laboratory animal must be linked 
with the earlier investigations upon the 
production of vascular tissue change. 
Prior to the onset of cardiovascular dam- 
age, the increased pressure is principally 
dependent npon the rise of the peripheral 


resistance to the blood flow, cardiac output 
and viscosity of the circulating blood being 
unaltered pressure factors. The problem is 
therefore narrowed to the cardinal issue 
as to the causation of the increased resist- 
ance of the arterioles, whether transient 
and paroxysmal, or permanent and pro- 
gressive to the point of lumenal blockage. 

In 1897, Cehanovlc reported connective 
tissue cell hyperplasia and nuclear changes 
in the muscle cells of the tunica media of 
blood vessels after severance of their sym- 
pathetic innervation. About the same 
time, von Bechterew concluded that the 
effect of sympathectomy on the blood 
vessels w’as an increase of elastic tissue 
both in the intima and the media accom- 
panied by muscle cell hyperplasia. This 
work was followed up by Lapinski in 1908. 
He examined the arteries of the rabbit’s 
ear after division of the cervical sym- 
pathetic supply and found that out of a 
series of fourteen animals, seven showed 
rapidly atroph}' of the medial muscle 
cells at focal points, in others there was 
hypertrophy^ of these cells, while many 
of the animals exhibited hy^perplasia of the 
intima. 

The next development of the problem 
came from the w'ork of Manouelian in 
1913. He showed that atheroma of the 
abdominal aorta in dogs was the sequel 
to the division of a specially^ selected and 
fairly constant sympathetic fiber \vhich 
entered the vessel near the origin of the 
left renal arteryT 

About this same period, the investiga- 
tions of Todd and Stopford demonstrated 
that the pressure of a cervical rib or asso- 
ciated fibrous bands upon the sympathetic 
fibers lying in the lowest brachial cord 
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was followed by a precisely similar series 
of degenerative changes in the arteries 
distal to the pressure. It was specially 
observed that the endothelium of the 
intima showed considerable proliferation 
along with the increase of elastic tissue, 
the muscle cells of the media were also 
hyperplastic. 

During the World War i, the researches 
of Stopford on cases of peripheral nerve 
injury showed that tissue change of a 
similar type occurred in the distal blood 
vessels of those limbs subjected to irritative 
lesions of their peripheral nerves. 

Retrogressing to an earlier observation 
made by Pearce in 1906, he discovered 
that the injection of fractional doses of 
adrenalin produced in rabbits the same 
series of vascular tissue changes found to 
follow division of their sympathetic inner- 
vation. These changes were comparable 
to those following neural irritation in the 
human subject. Confirmation of this ob- 
servation was obtained in 1920 by Polettini 
at Turin. 

In 1924, I took up the investigation and 
starting from the hypothesis that prolifera- 
tive and subsequently degenerative cell 
reaction in the walls of blood vessels is 
due to irritation or section of their nerve 
supply, I decided to produce chronic 
fibrotic irritation of the sympathetic nerves 
and study the effect on the blood vessels 
within their area of distribution. Repeating 
the earlier work of Pearce and Polettini, 

I was not successful in obtaining similar 
results from adrenalin injections, but in a 
series of animals subjected to daily electric 
stimulation of the cervical sympathetic 
in addition to adrenalin injections, there 
was definite evidence of tissue change as 
compared with the controls. Degeneration 
of the muscle cells of the media with fatt^' 
deposition in focal necrotic areas was 
combined with proliferation of both the 
intimal endothelium and of the elastica, 
which had become fragmentary. The ex- 
citation of chronic fibrosis by means of 
submerged skin tubes sutured around the 
cardio-aortic nerve supply produced, in a 


high percentage of the animals, changes 
both in the intima 'and the media of a 
similar nature. The completion of the 
evidence linking vascular cell balance 
with the adrenosympathetic system came 
from the work of Nicolo Maggi and Ernest 
Mazochi in 1933. They grafted adrenals 
in rabbits and succeeded in obtaining 
the same graded series of arterial tissue 
change. Their results were confirmed by 
Leriche’s pupil, Froehlich,^ who introduced 
adrenal grafts beneath the skin of rabbits 
at four-day intervals. The number of 
grafts was graded, as many as forty being 
inserted in some animals, and in all of 
them progressive arterial change was 
found comparable to that following neural 
irritation. It was concluded that the 
increased adrenalin produced leading to 
abnormal stimulation of the vasopressor 
mechanism of the blood vessels was the 
basic cause for the changes observed. 

Thus far, investigations had shown that 
frequent)}^ repeated injection of adrenalin 
or multiple adrenal grafts produced hyper- 
plasia and degeneration in the blood vessels. 
These changes can also be elicited by 
irritation of the sympathetic nerve supply 
to blood vessels or by section of specially 
selected sympathetic filaments. The earliest 
phase of this cell reaction is one of hyper- 
plasia affecting the smooth muscle cells 
of the media, followed by increase of the 
elastic fibers and proliferation of the 
intimal endothelium. . 

The next stage in the solution ot the 
problem is the study of experimentally 
produced hypertension in animals. Three 
main ty'pes of procedure may be con- 
sidered: First, hypertension can be created 
by operative measures affecting the renal 
circulation, either by clamping the renal 
arteries with Goldblatt's clamp or ligation 
of some of the vessels in the renal pedicle. 
Again it can be produced by bilateral 
subtotal nephrectomy. Ail of these methods 
produce a swift rise of blood pressure which 
is sustained and not paroxysmal in type, 
and after the initial gain there is a stead} 
increase of the hypertension and deteriora- 
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tion of the animal. Second, operative 
intervention upon the carotid sinus with 
the division of the vasodepressor nerves 
will also produce a sustained rise of blood 
pressure. Third, hypertension may be 
produced by the injection of substances 
such as Kaolin into the cisterna magna. 

The greatest interest and controversy 
has ranged around the first experimental 
method, the renal ischemic hypertension. 
Evidence for and against the adrenal 
glands playing a role in its production 
has been advanced by several American 
teams of research workers. Long ago, 
Tigerstedt and Bergmann isolated from 
the renal parenchyma a vasopressor sub- 
stance which they called Renin. It had 
alfinities to adrenalin and recent work 
has shown that renin and another vaso- 
pressor substance physiologically allied 
to it are both formed by the renal tissue, 
especially when this has been damaged 
through alteration of its blood supply. 

Goldblatt has proved that .if the con- 
dition of renal hypertension is produced 
by his arterial clamp it does not develop 
if bilateral adrenalectomy has been per- 
formed, despite the fact that the animals 
are kept in good condition by the ad- 
ministration of salts and a non-pressor 
cortical extract. This observation has 
been confirmed by some and denied by 
others. Collins and Wood found that 
experimental renal hypertension developed 
c\’cn when the kidney was isolated, show- 
ing that the nerve supply of the organ was 
not concerned in the production of the 
phenomenon. They found that unilateral 
adrenalectomy after the production of 
Goldblatt ischemia, produced a fall in 
blood pressure and if the other adrenal 
was excised there was a still further fall 
of the blood pressure, despite a still further 
constriction o{ the renal vessels. If, on the 
other hand, adrenalectomy was carried 
out as the primary procedure and followed 
by the production of renal ischemia, the 
blood pressure was found to increase but 
the rise was not well maintained. 

h' ' 939 i Dia?. and Levy produced 


hypertension in rats by a subtotal resection 
of five-sixths of each kidney in two stages 
Twent^'-three animals survived the opera- 
tions and all showed a progressive rise of 
pressure from 110/60 at the outset to 
235/150 at the end of ninety-four days. 
They carried out bilateral adrenalectomy 
and after an interval of two to seven days, 
the blood pressure of these animals fell 
67 mm. Hg. and later a further 54 mm. Hg. 
but remained, higher than before the 
partial nephrectomies. Histologically, the 
kidneys showed focal tubular damage and 
glomerulonephritis, while the adrenals pre- 
sented evidence of medullary hyperplasia. 
A vacuolytic zone had developed between 
the cortex and the medulla and the former 
was relatively thin. 

It is of great interest to compare the 
results of these investigations with those 
of Introzzi of Buenos Aires, published in 
1938. He produced renal ischemic hyper- 
tension in a series of dogs and found that 
the control group all developed a pro- 
gressive rise of blood pressure with retinal 
changes. 

In another series, he divided the sym- 
pathetic innervation to both adrenals, 
prior to clamping the renal artery. In 
this group all the animals developed renal 
hj^pertension, despite the sympathec- 
tomies. In a third group, after having 
carried out the renal procedure, he re- 
sected half one adrenal gland and in addi- 
tion performed lumbar ganglionectomy 
and division of the splanchnic nerves on 
the same side. In one series of experi- 
ments, these operations were performed on 
both sides. In those animals in which the 
bilateral procedure had been performed, 
the renal hypertension was completely 
counteracted, blood pressure fell to normal 
or nearly normal levels. On the other hand, 
unilateral subtotal adrenalectomy, com- 
bined with sympathectomy, caused only 
a slight fall in blood pressure from the 
u pertensive level and that only transitory. 

Introzzi concluded that the hypertension 
produced by substances in the damaged 
kidney was dependent on adrenal integrity 
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and the production of sufTicient adrenalin 
to maintain the blood vessels in’ a respon- 
sive state. His further work has shown that 
experiments on animals with h3'pertension 
Irom renal ischemia must be made while 
the hypertension is constant and moderate. 
II the arterial obstruction of the kidney is 
too great, renal insuITrciency vitiates the 
results. 

The failure of sympathectomy to relieve 
experimental hypertension in dogs has 
been demonstrated by the work of Alpert, 
Alving and Crimson who dirdded the 
right and left splanchnics and resected 
the four lower dorsal ganglia and obtained 
onij'' a temporary decline of blood pressure. 
In America, Page has also confirmed that 
bilateral adrenalectoni}'^ after the produc- 
tion of renal ischemia, causes a fairJ}'^ rapid 
subsidence of the hypertension, even 
despite the fact the animals can be 
maintained in condition by the daily 
administration of cortical extract and 
salts. Furthermore, if the bilateral resec- 
tion of the adrenals is performed before 
the application of the renal clamps, no 
rise of blood pressure occurs. On the 
other hand, if the adrenal medulae are 
carefully destroyed, leaving the cortices 
functionally intact, the development of 
h3'-pertension from the application of the 
Goldblatt clamps ensues without difTicuJty. 

More recently, Friedmann, Somkim and 
Oppenheimer found that the concentration 
of renin in the kidneys of cats was not 
reduced 'bj'' adrenalectomy. They also 
confirmed Page’s observation that bilateral 
adrenalectomj'^ graduallj'^ reduced the re- 
sponse to vasopressor substances such as 
renin and this sensitivity was only partially 
restored bj'^ administration of cortical 
hormones. They concluded that the renin 
of Tigerstedt is the cause of h3^pertension 
following renal injur3^ and that its action 
is directly related to some substance 
excreted by the adrenal cortex. 

The Second Method for the production 
of- experimental hypertension consists in 
the division, in rabbits, of the cardio- 
aortic nerves as close as possible to the 


thorapic cage with suture of their central 
ends into the sternomastoid muscles. This 
is combined with division of the nerve 
fibers between the superior cervical ganglia 
and the carotid arteries with ligation and 
division of the interna. After fourteen 
da3’^s the blood pressure rises from 140 
to 200 mm. Hg. Hypertension was in- 
vestigated on these lines b}?^ Introzzi, and 
Leriche, Fontaine and Froehlich. 

They found that unilateral adrenalec- 
tom3’^ had no effect upon this t3'pe ofh3'per- 
tension while a resection of a moiety of 
the remaining adrenal caused a drop in 
blood pressure from .210 to 140 in one 
animal and in another from 220 to 100, 
but after twenty-seven days the pressure 
alwa3'^s returned to the previous high 
level. Further work of Fontaine confirmed 
this. It should be noted that these investi- 
gators left a fraction of adrenal tissue, 
which was not done in the case of the 
American workers. Further, it is well 
known that sympathetic denervation* is 
followed b}^ increased sensitivity to adre- 
nergic substances circulating in the blood 
stream. This factor combined with a 
portion of normally functioning adrenal 
would account for the failure to maintain 
the fall of blood pressure. 

Thirdly, experimental h3^pertension pro- 
duced by the intracisternal injection of 
kaolin has been studied by Jeffers, Lindauer 
and Lukern. If hypertension is produced 
by this means, bilateral denervation of the 
adrenals is without effect, but bilatera 
adrenalectomy is followed b3'' a definite 
hypotensive phase. If cortical extract i 5 
administered, there is a return to the 
previous h3fpertensive level. 

In view of the fact that a non-pressor 
extract of the adrenal cortex plus salts is 
sufficient for this recovery to take 
these workers concluded that the adrena 
corte.x is the essential portion of the glan 
for the development of experimenta 

hypertension. • 

These lines of investigation have shoun 
that the following factors are operative in 
connection with the h3'pertensive state: 
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(i) A vasopressor substance excreted by 
the renal parenchyma, which is allied to 
adrenalin, appears to be capable of produc- 
ing hypertension only in the presence of 
another factor dependent on the cells of 
the adrenal cortex. This latter substance 
appears to be associated with the main- 
tenance of the normal sensitivity of the 
peripheral vasomotor apparatus to ad- 
renergic substances. Thus the removal of 
the adrenal cortex causes a gradual failure 
of the renin response due to a progressive 
threshold change in the cells of the blood 
vessels. Therefore, bilateral adrenalec- 
tomy counteracts renal ischemic hyper- 
tension, but bilateral destruction of the 
adrenal medullae permits the develop- 
ment of this condition. ( 2 ) The removal 
of the nerve supply to the adrenal bodies 
does not materially effect any of the types 
of hypertension experimentally produced, 
beyond a transitory fall. 

At this stage, it is important to em- 
phasize the caution so often advanced 
by Leriche, that all these forms of hyper- 
tension produced in the laboratory animal 
are foreign to the essential hypertensions 
in the human subject. They provide us 
with only a clue to the relationship between 
the adrenals, the kidneys and the sym- 
pathetic innervation, but the difference 
between the experimental conditions and 
the clinical entity must be kept in mind. 

Pressor substances could not be demon- 
strated in increased amounts in the blood 
of hypertensive patients and the dictum 
was laid down by some physiologists 
that under no circumstances was surgical 
intervention on the adrenals justifiable, 
there being no evidence \o link hyper- 
tension with the increased production of 
a hormone of the adrenalin type. However, 
Leriche assayed the adrenalin content ot 
the suprarenal glands which he had excised 
Irom cases of essential hypertension and 
found that they contained a much greater 
quantity of adrenalin than the normal 
gland. More recently it has been shown 
that the phcochromocytomas are asso- 


ciated with epinephrine crises, accom- 
panied by paroxysmal hypertension. In 
these cases the tumors yield a very high 
adrenalin content. Moreover, the slightest 
manipulation of the tumors during opera- 
tion produces a rapid rise of blood pressure, 
or conversely a dramatic fall on ligation 
of the adrenal blood vessels. 

It is in this connection we must bear in 
mind the chemical transmission of the 
sympathetic nerve impulse both through 
the ganglionic synapses from the pre- 
ganglionic fibers to the ganglion cells and 
from the post-ganglionic fibers to the 
effector apparatus at their distal extremi- 
ties. The liberation of acetylcholine in the 
ganglia and an adrenalin-like substance 
around the effector terminals consequent 
upon the passage of the nerve impulse 
provides us with a chemical process 
linking up the peripheral reactions asso- 
ciated with paroxysmal hypertension with 
the increased adrenalin content of the 
suprarenal glands in those cases which 
exhibit hypertensive S3'mptoms. 

Lastly, in association with the experi- 
mental aspects of hypertension, we must 
recall the important work of N. K. Koltsov 
and M. L. Rochlin, in Moscow, upon the 
role of ions and hormones in the process 
of stimulation of effector organs. These 
investigators demonstrated that ionizable 
salt solutions have a direct s^mergic 
action on the effector mechanism of isolated 
blood vessels. Rochlin inferred that the 
response was due to a change of ionic 
concentration resulting in alteration of 
surface tension at the cell membrane. 
The cortex of the adrenal bodies has been 
shown to be intimately' concerned in 
the metabolism of salts, the removal of the 
adrenals rendering imperative for life the 
administration of salts such as sodium 
chloride and sodium citrate. Therefore, 
abnormal action of the adrenals might 
lead not onl\' to the increased production 
of adrenalin and of cortical substances 
complimentary' for the pressor reaction of 
renin but in addition excite a disturbance 
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of the salt balance leading to increased 
sensitivity of the effector organs in the 
blood vessels to certain ionizable salts. 

These influences would affect the vascu- 
lar system in two ways: First, they' would 
stimulate the local ganglionic network of 
the autonomic system in the wall of the 
vascular tube and, second, the sym- 
pathetic connections with the central 
nervous system. In the latter association 
we rnust not lose sight of the fact that both 
cholinergic and adrenergic phenomena are 
associated with the passage of the sym- 
pathetic nerve impulse from the central 
nervous system to the periphery and that 
adrenalin in high dilution shows reversible 
action. 

Thus in cases of imbalance of the adreno- 
sympathetic apparatus we have a mecha- 
nism which once disrupted must lead 
directly to physiochemical changes in and 
around the cells of the effector mechanism 
in the media of the blood vessels. This in 
turn initiates a series of tissue changes 
which have been shown to follow chronic 
irritation of post-ganglionic sympathetic 
fibers or to hyperadrenalism, changes 
which in their early phase of muscle cell 
hyperplasia might lead to greatly increased 
sensitivity to pressor stimuli and therefore 
excessive physiological response. The frag- 
mentation of elastica, intimal prolifera- 
tion and degeneration of the media 
would lead to the development later of a 
fixed peripheral resistance and permanent 
hypertension. 

In other words, in its earliest stages, 
hypertension associated with an adrenal 
factor would be intermittent, but later, 
vascular tissue change would produce 
permanent fixity of peripheral resistance 
with consequent persistent and progressive 
rise of blood pressure with the progress 
of the lesion. 

A consideration of the renal factor con- 
nected with experimental ischemia of 
the kidneys must be deferred until the 
evidence of the clinical aspect has been 
discussed. 


CLINICAL SYNDROME IN ESSENTIAL HYPER- 
TENSION AND THE MECHANISM INVOLVED 

The literature from many countries 
provides adequate materials to form a 
judgment on the different clinical types 
presented by the hypertensive syndrome. 

American surgeons, such as Adson, 
Craig and deCourcy, have had the advan- 
tage of operating on a large number of 
these patients. Craig, in 1937, classified 
the hypertensions into two groups, primary 
and secondary, and with regard to the 
first named he mentions four types: 
(i) Those in whom the rise of blood pres- 
sure is slight and returns to normal on 
resting. In these cases the retinal vessels 
show slight sclerosis. (2) Moderate hyper- 
tension with moderate sclerosis; (3) severe 
hypertension accompanied by angiospastic 
retinitis; and (4) severe hypertension with 
edema of the optic discs. 

This classification, based on the degree 
of clinical severity, is not sufficiently 
comprehensive to cover the fundamental 
differences shown in a large series of cases 
of primary hypertension. The outstanding 
types are: (i) Those cases in which the 
clinical course is characterised by paroxj's- 
mal crises associated with great rise of 
blood pressure from a base slightly or 
moderately above the normal level. This 
type may be associated with tumor forma- 
tion in the adrenal gland, such as the 
pheochromocytomas, or may occur in the 
absence of neoplastic pathology. (2) Cases 
in which there is sustained hypertension 
gradually rising to higher levels. In this 
type, progressive cardiovascular changes 
are always found and therefore the graded 
retinal signs which form the basis of 
Craig’s classification also occur. Type 
two is invariably connected with tissue 
change in the renal blood vessels. It may 
be termed the Plateau Type of hyper- 
tension. (3) The third type of primary 
hypertension is one in which the paroxys- 
mal crises are superimposed on steadily 
progre.ssive hypertension of the plateau 
type. 
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This classification is no mere segregation 
of clinical material on empirical lines 
according to signs and sj'mptoms, but is 
dependent on a basic difference in the 
physiopathological mechanism involved. 

The paroxysmal hypertensions forming 
Type One will be first discussed. 

Before considering the mechanism under- 
lying the clinical syndrome in cases of 
this type, I will give the details of a case 
which came under m}^ own care, which 
demonstrates certain basic principles rela- 
tive to the mechanism involved; 

A. woman, aged forty-seven in 1938, was 
referred to me by Dr. Unger of Blackpool, 
in June of that year. She had a history of 
paroxj'smal -hypertensive crises extending over 
a period of fourteen years, gradually increasing 
in severity while recurring at shorter intervals 
The attacks were characterized by the follow- 
ing signs and symptoms: Pain felt over the left 
thorax spreading to the axilla and inner side of 
the left arm; severe palpitation, the pulse rate 
rising to 200 per minute; pain radiating from 
the left side of the forehead and gradually 
involving the whole head; profuse sweating, 
particularly of the palms of the hands and 
the trunk; nausea and retching and occasion- 
ally vomiting and rise of blood pressure from 
130/80 to 182/90. Between the attacks she 
showed signs of great muscular weakness, each 
attack leaving lier increasingly exhausted, to 
such an extent that she had to be helped when 
moving from a chair or walking a short dis- 
tance. There \vas nearly constant precordial 
pain, stiffness of the muscles of the back 
and^ neck, and dull frontal headache, per- 
sisting From one crisis to another. These 
attacks came on almost dail}', occurring 
cUiclly on rising from bed or In attempting to 
walk, and lasted from a few minutes to some 
hours. 1 he sliglitcst effort produced a rise in 
pulse rate of 30 or more per minute. 

On c.vamin.ntion there was no sign of cardiac 
enlargement; heart sounds were loud and 
immping; tlicre were no murmurs; the pulse 
was of very small \'olumc, owing to tlic marked 
contraction of the radial arteries. 

No .abnormal changes were visible in the 
fundi, lun^ and central nervous system were 
normal. 1 he urine showed the presence of 
albumen and was cloudy; tiierc was no sugar 


present. The thyroid tvas not enlarged and 
there avere no signs of exophthalmus. There 
w^as no hepatic or splenic enlargement in the 
abdomen but slight tenderness over the left 
costovertebral angle. The hands and feet were 
cold, clammy and slightly bluish. The muscles 
were atrophic. The blood count showed 
hemoglobin 90 per cent; red cells 5.0; color 
index 0.9; w'hite cells 4.0; no abnormal forms 
were present. 

An excretory pyelogram showed no abnor- 
mality of the kidneys. X-ray of the lung fields 
showed no clinical evidence of pulmonary 
disorder. The electrocardiogram show’ed a 
simple tachycardia. The basal metabolic rate 
w'as plus 2 per cent; blood urea 22 mg. per- 
cent; blood calcium 11.6 mg. per cent; blood 
chlorides 450 mg. per cent. The Wassermann 
reaction w'as negative. 

Dr. Unger saw' her again on August 28, 1938, 
and gave her an injection of 10 mm. of adrena- 
lin in tw’o equal doses at an interval of about 
eight minutes. The pulse rate before the first 
injection w'as 76, the blood pressure 135/80. 
The patient took the injections w'ithout the 
slightest upset and during the next seven 
minutes had no untoward S3'mptoms. After 
the second dose she continued talking calmly 
for a minute or tw'o, then show'ed sudden signs 
of unrest and called out that an attack was 
coming on. The pulse rate w'as now' 146, the 
radial arteries contracted, the heart beating 
violently with forcible contractions. The blood 
pressure rose to 190/90 w'ith visible blanching 
of her cheeks. There w'as considerable pain 
and throbbing in the chest and head. The 
reaction continued for about tw'cnty minutes 
and gradually subsided. The patient w'as very 
exhausted. She then suddenly complained of 
intense occipital headache and forty minutes 
after the first injection shouted out that she 
had a severe pain in her back w'hich w'as 
accompanied by contraction of the spinal 
muscles and acute tenderness over the costo- 
vertebral angle on the left side. 

A blood sugar taken before the adrenalin 
injection w'as lOo mg. per cent and an hour 
afterwards had risen to 177 rng. per cent. 
The blood pressure was now 140/80 and the 
pulse rate 112. 

I carried out a left adrenalectomy on Sep- 
tember 18. 1938, excising a gland weighing 
4.1 ym. which showed no abnormal his- 
tological feature. After an uneventful con- 
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valescence the patient was discharged home 
on October 28, 1938, since which date to the 
present time (over six years later) she has had 
no repetition of the hypertensive crises. Her 
blood pressure has remained more or less 
constant at 145/90. Following her operation 
she steadily regained weight and strength and 
has been able to live a normal life. 

It will be noticed that the paroxysmal 
attacks in this patient could be excited 
by the .injection of adrenalin. In this 
respect, as well as in the clinical syndrome, 
a close comparison may be made with a 
case of paroxysmal visceral crises which I 
investigated some years ago. 

The subject was a tabetic who had 
undergone posterior rhizotomy by the 
late Sir William Thorburn. Injection of 
adrenalin produced violent crises ac- 
companied by hypertension, tachycardia, 
sweating and rigidity of the spinal muscles, 
all of which symptoms were relieved by 
nitrites. 

Investigation of the nature of the 
afferent sensory pathway in cases of 
hypertensive crises associated with tabes 
showed that extensive posterior root sec- 
tion left a vague deep sensitivity of the 
muscles within the area of cutaneous 
anesthesia. Similar observations were made 
by Walter Lehmann, of Gottingen, Fdester, 
at Breslau, and others. It was noticed that 
the lightning pains were cured by posterior 
radiocotomies, whereas on the other hand, 
persistence of deep sensation was asso- 
ciated with a recurrence of crises in which 
pain of a griping character was referred 
by the patient as being felt deep within 
the abdomen. Tabetic crises treated bj'^ 
both anterior and posterior root section 
were free from these recurrent symptoms. 

It was suggested that pain crises of this 
tj^pe are due to irritation of the sym- 
pathetic fibers and the sensor}'' phenomena 
are dependent upon axons traversing 'the 
anterior spinal roots and associated with 
the end organs of Agdhr in the striated 
muscles. A series of experiments were 
carried out on animals which appeared to 
confirm this view. 


If paroxysmal hypertensive crises are 
- due to sympathetic imbalance, it follows 
.that there is either an excessive production 
of vasopressor substances or there is a 
change in the threshold required to elicit 
normal responses in the vasomotor appara- 
tus within the walls of the peripheral 
vessels, or ' both factors are concurrent. 
In this association, the cold pressor test 
is of great importance; if the hand is 
immersed in ice-cold water at 4°c. for a 
few minutes, the blood pressure is found to 
rise rapidly to a high level in the true 
hypertensive case, but the response in the 
normal person is always of a low grade, 
showing that there is an increased sus- 
ceptibility of the vasopressor mechanism 
to surface stimuli in the hypertensive 
individual. A series of experiments on 
variations of the pressure-pain threshold 
in the human subject throw some light in 
connection with this problem. 

I found that moderately strong Faradic 
stimulation of a mixed peripheral nerve 
such as the median, produced a fall in the 
threshold for pressure pain and this 
appeared to affect the cutaneous receptors 
more than those of the deep tissues, and 
it was found to occur independently of 
vascular change, proving that physiological 
change around the receptor occasioned by 
the electrical stimulus altered the threshold, 
for the perception of pressure pain. More- 
over, in those experiments in which the 
peripheral circulation was released, tins 
degree of electrical stimulus was accom- 
panied by sweating and vasoconstriction. 

It is suggested that in the paroxysmal 
hypertensions there is a cyclical lowering 
of the threshold values such that stimuli 
of a lower degree excite pressor responses 
and the reaction to stimuli of norma 
quality is so exaggerated that a critical 
phase results. The constant repetition 01 
such phases may result in the facilitation 
and induction of the synaptic junctions 

involved. _ . 

The work of Youmans and his coiJao* 
orators at (Portland, Oregon, has demon- 
strated the biochemical processes involve 
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in these rapid clinical reactions. They 
have shown that the injection of acetyl- 
choline is followed by a reflex liberation of 
adrenergic substances. This occurs within 
a few seconds of the injection of acetylo- 
choline and originates both from the 
adrenals and from the adrenergic nerve 
endings, because the isolated intestine 
of the de-medullated animal still shows the 
inhibitory phase of adrenergic excitation. 
That it comes from the adrenergic sym- 
pathetic endings was shown by the ab- 
sence of intestinal inhibition after removal 
of the celiac ganglia. Such initial vaso- 
depressor action might be' due either to 
aberrant stimuli from the higher centers 
of the central nervous system or to bio- 
chemical imbalance, and this is followed 
instantly by the reflex liberation of ad- 
renalin from the adrenalin medullae and 
the adrenergic endings of the sympathetic. 
The latter with their associated motor 
mechanism have either an abnormally 
low threshold produced by biochemical 
change or inherited tendency, which results 
in a rapid critical response to the chemical 
reflex and excites the full clinical sjm- 
drome which we classify as paroxymal 
hypertension. 

The lowering of the threshold for stimuli 
productive of vasomotor contraction is 
also shown by the observation that the 
pheochromocytomas of the adrenal glands, 
proved to contain a large quantity of 
adrenalin, may, or may not, be attended 
by crises of paroxysmal hypertension, 
showing that an additional factor must be 
present besides the increased quantity of 
adrenalin, which determines the. recurrent 
critical phenomena. Such a factor may 
well be linked with the depressor sub- 
stance acetylcholine and the adrenersric 
redex. 

The Second Tx'pe oj Primary Hyper- 
tension, the plateau variety, is char- 
acterized by a rise of blood pressure which 
IS steadily maintained at a high level and 
tends to .show a progressive rise as the 
phy.cical position deteriorates. This variety 
occurs in two distinct groups; (1) The 


largest group is common to the fourth and 
fifth decades of life and often associated 
with the menopause in Avomen. (2) A 
very small and clinically select proportion 
is associated Avith chronic atrophic pye- 
lonephritis and may arise early in life. 

The common type, linked Avith meno- 
pausal changes, may be due, as suggested 
by de Courcy, to the failure of the balance 
in the metabolism of fibrous tissue. The 
activity of the adrenals at a period of 
life Avhen the gonads decay, results in a 
replacement of tensile tissue such as muscle 
and elastica by fibrotic depositions. These 
cases are related to the tissue changes 
within the AA^alls of the blood Amssels. A 
pathological process similar to that evoked 
sympathetic nerAm irritation might 
give rise to disorganization of the Amscular 
supply to the renal tissue, resulting in 
damage to the cells of the renal parenchyma 
and would be followed by the liberation 
of renin and the initiation of the renal 
tyTC of hypertension. 

Page believes that renin is released 
by the kidneys Avhen their pulse pressure 
is reduced. Renin is thought to combine 
Avith a pseudogiobulin in the blood to 
form angiotonin Avhich has been isolated 
and identified as a pressor substance 
producing hypertension by its action on 
the arteries. Other inAmstigators consider 
that renin is an enzyme Avhich acts on its 
globulin substrate to form a pressor sub- 
stance Hypertensln identified AA'ith Angio- 
tonin, the Avhole process being counteracted 
through another enzyme Hypertensinase 
AA’hich breaks down the pressor com- 
bination in the blood and tissues. These 
substances produce their vasoconstrictor 
action only in the presence of some 
complementary factor excreted by^ the 
cortex of the adrenal gland. 

Another theory advanced by Holtz to 
e.vpiain the renal hy’pertensions, suggests 
that the kidneys contain the enzymes 
decarboxylase and amine oxidase, and 
the latter acts only in the presence of 
oxygen. During ischemia, the oxygen 
supply IS reduced and whilst decarboxyda- 
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tion of amino acides continues, deamina- 
tion is incomplete, therefore amines form, 
many of which are pressor in action, 
especially the phenolic compounds, and 
these in the presence of a labile vasomotor 
apparatus due to adrenal activity, produce 
the hypertensive syndrome. 

Many of these cases of hypertension 
are associated with hyperplastic changes 
in the adrenal glands resulting in a vicious 
circle, productive of vasopressor substances. 

Clinically, all these cases of plateau 
hj'pertension show progressive physical 
degeneration with the gradual retinal 
changes mentioned by Craig. In con- 
sequence of tissue change in the blood 
vessels being a basic factor of their 
pathology, there is progressive cardio- 
vascular and renal disturbance toward 
complete failure and death. 

The second and smaller group of the 
plateau hypertensions is associated with 
chronic atrophic pyelonephritis. The in- 
cidence of this type of hypertension may 
be judged from the observation of facts 
reported by William F. Braasch at the 
Mayo Clinic. Here 4,000 cases of hyper- 
tension were seen in one year. Of this 
number, only 100 or 2.5 per cent presented 
non-nephritic renal lesions and of these, 
merely nineteen or ,5 per cent were 
selected for operative treatment; in the 
remaining eighty-one cases, the renal 
lesion appeared to be co-incident and not 
related to the hypertension. Thus, of this 
large series of cases, only a fraction of 
I per cent were suitable for surgical 
treatment by nephrectomy. 

Further research work has shown that 
hypertension occurred in 20.3 per cent of 
793 cases of renal stone, but perinephritis 
was not associated with hypertension. 

The problem arises as to why only'^ a 
small percentage of cases out of a large 
series all showing essentially the same type 
of damage to the kidney substance, develop 
the hypertensive syndrome. Comparison 
is suggested with the incidence of par- 
oxysmal hypertension in the pheochromo- 
cytomas. Once again a further factor 


ial Hypertension 

toward the initiation of the pressor response 
IS indicated and in this case the change 
probably concerns the adrenal cortices and 
therefore the subtotal resection of the 
adrenal glands and in some cases a uni- 
lateral adrenalectomy is as efficacious in 
reducing the hypertension as the resection 
of a kidney showing changes of chronic 
atrophic pyelonephritis. 

The Third Clinical Group presented 
by the Primary Hyperlensions is one in 
- which the features of the two preceding 
types are combined. These cases show a 
sustained lij'^pertension with paroxysmal 
attacks superimposed. The latter are often 
the earliest feature in the developmen; of 
the condition, while only gradually is the 
general level of the blood pressure fixed at 
higher values between the crises until 
ultimately the fully developed plateau 
hj'^pertension ensues with the progressive 
cardiovascular degenerative changes. It is 
a surprising fact that many of the parox- 
ysmal cases remain free of all signs' of sus- 
tained hypertension over periods amounting 
to 3mars, as in the case I have recorded in 
this paper, while in other instances Type i 
merges with Tj'pe 2 after a relatively short 
interval. The clinical pitfalls in this type 
are exemplified by the following case under 
my care: , 

An asylum attendant, aged thirty, was 
admitted to niy wards complaining of severe 
griping abdominal pain referred to the left 
flank and transumbilical regions. There was a 
history of complete constipation with bowel 
action at intervals of seven days or more; 
there was slight distention of the abdomen and 
attacks of vomiting. Urine excretion was normal. 
The patient was pale and sweating from pam. 

In view of a previous appendicectoni}' scar and 
the critical nature of his symptoms, a laparot- 
omj' was carried out on the mistaken diagnosis 
of a possible intestinal obstruction. No ab- 
normality was found within the abdomma 
cavity. The patient died witliin forty-eight 
hours from a dramatically sudden epinephrine 
crisis with a blood pressure of over 300- 
Postmortem e.vamination showed hj'^pertrop p 
of the medullae and cortices of both adrena 
glands with marked cardiovascular and renai 
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changes. In this j'oung man s case there was 
evidence from his doctor that he had suffered 
from what we know to have been hypertensive 
crises accompanied by vomiting and abdominal 
pain for two or tliree years prior to his death, 
with marked over-action of the sj^mpathetic, 
producing intestinal inhibition. The advanced 
cardiac changes could be associated only %yith 
long-standing and persistent hypertension. 

The physiopathological mechanism of this 
third clinical group is clearly Indicated from 
the findings in this case, both factors renal 
and adrenal are operative and in the latter 
instance the cortex and medulla of each gland 
contributed their quota to the production of 
the symptom complex. The renal changes result 
in renin liberation which in the presence of 
substances produced by the adrenal cortices 
caused the sustained pressor response whilst 
the paroxysmal crises followed on hyper- 
adrenalin excretion by the hypertrophied 
adrenal medullae in combination possible 
with a nerve factor associated with the 
liberation of acetylcholine. It is interesting 
to find that this man had shown marked 
pyschological depression during the last two 
or three years preceding his final illness. 

RELIEF OF HYPERTENSION BY SURGICAL 
MEASURES 

The surgical relief of the several types of 
hypertension must be considered in rela- 
tion to each of these. • 

Paroxysmal Hypertensions. In this 
group, associated with or without the pres- 
ence ol neoplasm of the adrenal glands, the 
question of surgical relief must be con- 
sidered. In those cases in which a pheo- 
chromocytoma has been diagnosed, such 
intervention is imperative; but for all those 
cases not connected with tumor develop- 
ment, in which medical measures have 
lailed to give relief, surgery has an un- 
doubted place in the treatment. The 
uninterrupted clinical course of this disease 
shows progressive physical deterioration in 
the patient, leading to total social incapac- 
ity, and from permanent renal and cardio- 
vascular damage, to early death. 

The reports on the operative results on 
hypertension attained by surgeons of manv 
difiercnt countries, show quite definiteiv 


that all the symptoms associated wTth the 
critical phase can be relieved by opera- 
tive treatment. The palpitation, heart- 
consciousness, headaches, thoracic and 
spinal pains, sweating, tinnitus and physi- 
cal exhaustion are relieved by surgical 
procedure, despite the fact that in many 
cases the blood pressure is not' restored to 
normal levels. This is ,a most important 
practical point which has lead to much 
confusion in assessing the results of surgery. 
Some workers in reporting their cases are 
dominated with the sole conception that 
the hypertension is alone the necessary 
factor for elimination. Leriche has many 
times stressed the point that the material 
improvement from the patient’s stand- 
point is centered around the abolition of 
the whole symptom complex which cannot 
be measured in millimeters of mercury. 
The latter is only one side of the compli- 
cated sequenee of events and a very mod- 
erate subsidenee of the hypertension may 
be accompanied by really dramatic relief 
to the patient from the xvhole train of 
symptoms. In attaeking the paroxysmal 
hypertensions by surgery, xve have three 
general lines of procedure: (1) Denervation 
of one or both adrenal glands; (2) resection 
of one adrenal or subtotal resection of both 
adrenals, and (3) denervation combined 
with subtotal resection. 

Before citing the results of surgerj' in 
these several methods, we must recall cer- 
tain factors \vhich are of the utmost impor- 
tance in connection with the line of surgical 
approach. In the first place division of the 
post-ganglionic fibers or removal of the 
paraspinal ganglia from which they arise, 
leads to a progressive lowering of the 
threshold in the peripheral vascular recep- 
tors to circulating adrenergic substances, 
so much so that the animal sensitized by 
sympathecomy forms the best method of 
testing for the presence of such hormonal 
substances. This sensitivity gradually ap- 
pears after sympathectomy, attaining a 
maximum development about a month 
loHowing the operation and mav persist 
indefinitelv. 
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In the second place, division of the pre- 
ganglionic sympathetic fibers, although it 
leads to a similar sensitization of the distal 
vascular mechanism, does not produce any- 
thing like similar degree of hypersensitisa- 
tion. The position of the cells of the adrenal 
meduha, since they are derived from the 
embryonic ganglionic crest like those of the 
sympathetic ganglia, is one of similar rela- 
tionship to these ganglion cells, that is to 
say, the nerve fibers reaching the adrenal 
medulla via the splanchnics in the thoraco- 
lumbar outflow from the sixth dorsal to 
the second lumbar roots, are pre-ganglionic 
fibers. Divisions of the splanchnic will thus 
be a division of pre-ganglionic fibers so far 
as the adrenal medullae are concerned, but 
on the other hand there are many other 
fibers passing through the splanchnics to a 
peripheral distribution that have already 
come from cell stations in the paraspinal 
ganglia near the origin of these nerves. 
Division of such axons will consequently 
produce 'similar results to the section of 
post-ganglionic sympathetic fibers. 

Bearing these observations in mind, we 
may turn to practical results of surgery. 
Adson and his collaborators in America, 
first carried out very extensive ventral 
rhizotomies of all the roots from the sixth 
dorsal to the second lumbar on both sides. 
Adson reported excellent results. Unfortu- 
nately the hypertensions so treated were of 
mixed types but he stresses the fact that 
this procedure abolished the hypertensive 
crises with the accompanying cardiac 
consciousness, precordial pain, cephalgia, 
spasm of the retinal arteries, while the cold 
pressor test showed a lower level of reac- 
tion and papilledema subsided. There was 
also a curious water lag during the day 
followed by pol3mria during the night after 
the operation. 

The severity of the operation can be 
judged by the number of roots that would 
ha^^e to be exposed and therefore Adson 
and Craig altered their technic to a bilat- 
eral division of the splanchnic nerves below 
the diaphragm, combined with section of 
the white rami of the fast and second 


lumbar nerves. By this method they ob- 
tained equally good results comparable 
with those obtained from extensive root 
section and they stressed the fact that the 
best results are those in patients below the 
age of forty. 

As regards the hypertension itself, they 
record falls of systolic pressure immediately 
after operation from 270 to 100 and of 
diastolic pressure from 170 to 60. The 
pressures tend to rise slowly during the 
patient’s convalescence until average pres- 
sures of 160 to 120 systolic and no to 90 
diastolic are attained a month or so after 
the denervation, but as in the patients 
treated by rhizotomy, all the critical symp- 
toms subside. 

The future history of these cases shows 
degrees of instability. In some patients 
certain symptoms return after a year or 
two, but there is no doubt that permanent 
benefit is achieved by the bilateral opera- 
tion. There are certain complications. 
There is a failure of ejaculation leading to 
sterility in the male, although there does 
not appear to be any interference with 
micturition or defecation; nor in the female 
is there any interference with menstruation 
or pregnancy. 

This method of treatment may fail in 
some cases on account of the sensitization 
of the peripheral receptor apparatus to 
adrenergic substances in the blood stream 
and therefore the second line of attack by 
removal of the adrenal gland on one side, 
or bilateral subtotal resection must be 
considered. 

Oppel who had experience of large .num- 
bers of cases of juvenile arteritis and arte- 
rial crises attributed their pathological 
cause to adrenal dysfunction consequent 
upon great stress and strain during the 
period of the Russian revolution, when 
such cases became exceptionally common. 
He treated many patients by^ adrenal- 
ectomy and although at the time some 
■workers did not credit his results, subse- 
quent investigation has showm that he 
obtained a very high measure of success, 
often among very poor circumstances. T he 
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practice of adrenalectomy for paroxysmal 
hypertension has proved that the uni- 
lateral operation will completely abolish 
the critical syndrome and I have mentioned 
a case in which there has not been a single 
recurrence of the s3^niptom complex from 
the time of operation over six ^^ears ago. 
Unilateral adrenalectomy cannot obtain 
its results by the simple abolition ot an 
excessive secretion of adrenalin per se, 
because we must presume equally good 
function in the remaining gland. Its effect 
must be exerted upon the threshold level 
for stimuli in the peripheral vasomotor 
apparatus of the blood vessels. In the case 
I have recorded there was no histological 
abnormality of the gland, and Leriche and 
his school have particularl}^ stressed this 
point that some of the glands excised show 
no pathological changes and yet the clini- 
cal condition of the patient is cured or verj' 
greatly relieved. 

Unilateral resection of the adrenal also 
avoids the danger of sensitization ol the 
peripheral effectors that we have seen to 
follow post-ganglionic sympathectomy and 
also there is an absence of the urogenital 
complications. 

Bilateral subtotal resection of the adrenal 
glands is an operation that maj' introduce 
a dangerous complicating factor. In the 
first place it is difficult to be sure that 
the functioning tissue left has not been 
damaged, either bj" ligation of vessels or 
from secondarj' edema accompanjdng trau- 
matic reaction, and secondly', insufficient 
tissue may be resected. A number of cases 
have been reported in which death from 
adrenal failure has followed this method, 
and therefore the third procedure, a com- 
bination of adrenalectomj' and SN'mpathetlc 
denervation would seem preferable. This 
procedure should be undertaken in two 
stages, which permits the surgeon to esti- 
mate the degree of improvement before 
submitting the patient to the further 
surgical risk of operation upon the remain- 
ing gland. 1 he primary procedure should 
be one of unilateral adrenalectomy without 
splanchnic division. In the majoritv of 


paroxysmal cases the operation is suffi- 
cient; but if there is a relapse of ctytaln 
symptoms, the sympathetic denervation of 
the remaining gland may be carried out 
after an interval of at least several months 
in order to permit the patient to stabilize 
following the first operation. In connection 
with the second procedure, it must be borne 
in mind that cases have been reported of 
sudden necrosis of the gland following 
denervation, although operative trauma 
ma,v have something to do with them. 

The surgical treatment of those patients 
who exhibit the plateau type of hyper- 
tension falls naturally under two proce- 
dures: (i) Nephrectomy for the small group 
of cases in which the lesion is directl}' con- 
nected with the presence of a unilateral 
chronic atrophic pyelonephritlc kidney and 
(2) adrenalectomy^ where there is no evi- 
dence of a primary' renal lesion associated 
with the hypertension. 

The operative results of nephrectomy 
for hypertension following chronic atrophic 
py'eionephritis show complete relief in 70 
per cent of the cases, but as previously 
mentioned, the incidence of this particular 
type is a mere fraction of the number of 
cases presenting sy'mptoms of essential 
hy'pertension. At the May'o Clinic during 
a period of ten y'ears, only forty-three cases 
of atrophic pyelonephritis were subjected 
to nephrectomy'. 

With regard to adrenalectomy in cases 
of severe malignant hy'pertension, Eisen- 
berg carried out subtotal adrenalectomy 
for severe cases of this ty'pe. There w'ere 
two deaths and those that survived show'ed 
equivocal results. Craig has emphasized the 
point that those patients who show' cardio- 
vascular damage are no subjects for surgi- 
cal treatment of hypertension. 

Apart from cases showing advanced 
deterioration, a number of cases in the 
fifth and si.xth decades of life have been 
subjected either to bilateral sympathetic 
denervation of the adrenals or to bilateral 
subtotal adrenalectomy with the very- 
marked improvement of their symptoms. 
E\cn unilateral resection has been followed 
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by good results. In a woman of thirty-five one sitting, and bilateral sympathectomy 
years, showing a sustained hypertension is a doubtful procedure. The obvious hue 
ot 120 220 and constant pain over the left of attack is the resection of one adrenal 
renai region, I carried out a left adrenal- gland. The results of such an operation are 
ectomy with a subsequent fall of pressure well shown in a case reported by Delannoy, 
to 80-120 and complete relief of the pain Warembourg and Demarez=* in 1939, In 
syndrome since the operation over a year a man aged fifty-six, suffering from pla- 

teau hypertension with violent paroxysmal 
For these cases of sustained hyper- crises, they performed left adrenalectomy, 
tension, bilateral subtotal resection of the 'The crises ceased and the blood pressure 
adrenals would seem to be the more justi- fell from 320/ 160 to 180/ 140 and his general 
liable procedure on the experimental basis, condition was markedly improved. There- 
and one which, in the hand of the American fore, in these cases of Type 3 hypertension, 
surgeons has given reasonably good results, the primary procedure should be a uni- 
As compared with sympathectomy of the lateral adrenalectomy and if, after an 
adrenals the practical observations of interval of months, there is an appreciable 
Galata are of special interest. He operated relapse, intervention on the remaining side 
on sixteen patients with primary hyper- should be considered. Goldzicher has shown 
tension by the lumbar route, carrying out that a quarter of one adrenal can maintain 
subtotal adrenalectomy. Of this series, life, thus a subtotal resection of the remain- 
three were completely cured, eleven very ing gland might encroach on the danger 
considerably improved and two slightly lineofadrenalinsufTiciency. Surgery should, 
improved. The systolic pressure generally therefore, be restricted to splanchnectomy, 
dropped by 60 to 100 mm. Hg. and the but we must bear in mind that even this 
subjective improvement was more remark- has been follow'ed by adrenal failure, 
able still. On the other hand, of the seven 


patients treated by splanchnectomy, onij*^ 
one could be considered cured, three were 
slightly improved and three remained 
unchanged. 

Results such as these are clearly to be 
anticipated in view of the renal-adrenal 
factor present in all plateau hypertensions; 
and where a paroxysmal feature is absent, 
the operative indications are strongly 


CONCLUSIONS 

Essential hypertension of the paroxysmal 
type and the symptom complex associated 
with it, is a condition directly connected 
with a disturbance of balance between the 
adrenal gland and the sympathetic mecha- 
nism in the walls of the blood vessels. The 
failure of the adrenals to maintain the 
normal condition of homeostasis within 
the body leads in some cases to critical 


against adrenal sympathectomy. . ^ . 

The Surgical Treatment of the Third Type phenomena in which the reflex chemicaf 
of Hypertension must take cognizance of mechanism based on acetylcholine and the 
the paramount importance of the critical liberation of adrenergic substances plays a 
element in this type of hypertension, for vital part, and to this may be linked heredi- 

it is during these great rises of blood pres- tary and psychological elements, 
sure, associated with all the phenomena of The recurrence of such cycles of energ} 
acute epinephrine shock, that death may explosion sensitizes the whole adreno- 
ensue. We are faced with the danger of the sympathetic mechanism, producing a ou 

development of these crises, especially ering of the threshold to pressor stimu i, so 

~ ■ that the crises increase in frequency ana 


during and immediately after operative 
trauma, and therefore we must be guided 
toward the minimum and most essential 
procedure. For this purpose, bilateral oper- 
ation is quite definitely contraindicated at surgically by 


These critical phases often begin in the 
earlier decades of life and maj’’ be attacke 
either unilateral resection 
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of one adrenal or by bilateral subtotal 
adrenalectomy and bilateral splanch* 
nectomy. The balance of evidence is in 
favor of adrenal gland section as being the 
more elTicient procedure and one which 
does not lead to urogential complications 
and sensitization of the peripheral sympa- 
thetic. It has been shown that cures of long 
duration can be achieved by the relatively 
safe unilateral operation. 

As regards the sustained or plateau tj'pe 
of hypertension, there is probably early 
damage to the renal blood vessels leading 
to fall of the renal pulse pressure and the 
formation of the renin type of pressor sub- 
stances in the renal parenchyma. These in 
turn stimulate both cortical and medullary 
changes within the adrenal bodies, as well 
as producing hypertension themselves, in 
the presence of a cortical factor. 

Thus, there is a vicious cycle which 
tends toward progressive deterioration 
from cardiovascular change. In order to 
break this cycle by surgical measures, 
bilateral subtotal resection of the adrenals 
would seem to be the most scientific 
method and one which, in the hands of 
different surgeons in various countries, has 
given a reasonable measure of symp- 
tomatic relief, provided cardiovascular 
damage is not too far advanced. 

The best results seem to be obtained in 
patients under the age of fifty years, 
although some of the American surgeons 
mention Forty years as the optimal age 
limit, but there may be some confusion 
with the paroxysmal type belonging to the 
earlier decades. 

A small fraction of the cases pertaining 
to this category are directly associated 
with chronic atrophic pyelonephritis, and 
for these the correct procedure is nephrec- 
tomy whicii gives excellent results in 70 
per cent of the cases. 

Lastly, in the third type, in which the 
critical element is superimposed on the 
plateau type of hypertension, the adrenal 
laclor is paramount and unilateral adrenal- 
ectomy clearly indicated as the primarv 
operation. After a reasonable interval. 


provided that the symptom complex per- 
sists or deteriorates, a denervation of the 
remaining gland may be considered when 
the patient has stabilised. 
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T he surgical treatment of bronchiec- 
tasis has passed through a number 
of evolutionary stages up to the 
present well established and accepted 
method of treatment, which is partial 
lung resection. In passing through the 
various stages and methods of treatment 
a good many factors have been learned 
regarding this particular disease, of the 
use of the various technics^ of thoracotomy 
and pulmonary resection, and of pre- 
and postoperative thoracic physiology. 
Bronchiectasis is probably the one disease 
most suitable for and amenable to pul- 
monary resection. Not very many years 
ago, however, case fatality rates from 
resection were quite high, reaching 40 
to 50 per cent or more. Recently the rate, 
as reported by experienced surgeons, has 
dropped as low as 3 per cent. Indications 
are that it will be reduced still further. 
The advent of the sulfonamide drugs and 
penieilUn and their use pre- and post- 
opcrativcly unquestionably play a ver}' 
important part in avoiding postoperative 
pulmonary complications that were so 
frequent in these cases. 

The natural course of bronchiectasis 
and its interruption by the procedure of 
lobectomy is still not thorough!}' estab- 
lished in the minds of man}’ ply'sicians. 
At the risk of repeating what is already 
known some statistics and comparisons of 
medically and surgically treated cases will 
he given. '’'•'''■■’■-'‘'•w Perry and King'’" ana- 
lyzed 400 cases treated at the Massachu- 
setts General Hospital, between 1926 and 
1038. Of these, 140 were treated surgicallv. 
In this number were included fourteen 
who had a thoracoplasty or the old cx- 
tcriori’zation type of lobectomy. Of the 
non-surgical group 55 per ccnl^ had been 
tracal by January, 1939, and found to be 


living w’hile 26 per cent were known to be 
dead. Riggins®^ reviewing 100 cases re- 
ports the morbidity as; 25 per cent doing 
full time work, 40 per cent able to do part 
time work, and 35 cent not able to 
work. Of the surgical cases in which the 
modern type of pneumonectomy or lobec- 
tomy was done, an operative fatality of 
3.3 per cent w'as found. Of the entire group 
1 09 were traced and only trvo w'ere found 
to be dead. These figures are not exactly 
comparable but indicate a definite advan- 
tage to the surgical type of treatment. 
If in addition the complications^'^’®’®® 
of bronchiectasis such as atypical and re- 
current pneumonia, lung abscess, cor 
pulmonale, brain abscess, empyema, 
emphysema and amyloid disease are con- 
sidered, together with the fact that patients 
are chronic invalids and thus subject to 
other diseases, the advisability of surgical 
interruption of the natural course of the 
disease is emphasized. 

The above quoted statistics apply to a 
not so recent series of cases. The medical 
treatment of the disease of bronchiectasis 
and its underlying pathology of fibrosis, 
stenosis, recurrent infection, etc., has 
changed very little recently. However, 
the results and methods of surgical care 
have changed in recent years. With modern 
methods the previous statistics as to sur- 
gical results may be considerably Improved. 

Eliology. The etiology of bronchiec- 
tasis has been studied by a good many 
There are some disease 
conditions that very definitely cause or 
lead to bronchiectasis. These are recurrent 
childhood pneumonias, complicated or 
severe cases of measles or pertussis, in- 
Hammatory strictures of the bronchi, 
tuberculosis with bronchial stenosis such as 
foreign bodies, adenomas and cancer. Other 
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theories as to the cause of bronchiectasis cedures using radio-opaque material. How- 
mvolve the possibility of congenital weak- ever, they are suggestive 'and may give 
ness of the bronchi or bronchial muscula- some indication of the disease incidLcl 
ure, and chronic allergic bronchitis. The Pathological Changes. The pathological 
relationship between chronic sinus infec- changes^^’S-ei'^s.f^ pj-ggent when 

tion and brOTchiectasis has been discussed bronchiectasis has advanced to the point 
repeatedly. The actual mechanism involved where it can be diagnosed clinically and by 
m the process of development of the bronchograms must be considered to be 
bronchial dilatations is not entirely agreed irreversible for the most part. It is true 
upon. Kline states that it is due to a that the removal of a foreign body or other 
defect in the muscular and elastic tissue bronchial obstruction may'^ relieve the pa- 
of the wall of the bronchi. Robinson®^ tient of many of his symptoms, and that 
states that it is due to an inflammatory an adequate medical regimen may occa- 
destruction of the bronchial wall with sub- sionally convert a “wet” to a “dry” bron- 
sequent fibrosis, and he suggests that the chiectasis, but the pathological changes of 
infection could be blood borne. Warner™ dilatation and fibrosis remain. Whether 
says that the enlargement of the bronchi the changes occur as a result of a pulling 
during inspiration is exaggerated in inflam- force, a dilating force, or a destructive 
mation and leads to permanent changes, process, the fact remains that there results 
Andrus® believes that the changes are a dilated, fairly rigidly walled, fibrosed 
brought about by atelectasis plus the pull structure which will not return to its 
on the bronchi as a result of the changed original condition. The bronchial dilata- 
intrathoracic pressure. McNeil, McGregor tions may take several forms, the two main 
and Alexander'^® state that destruction of types being the saccular and the cylindrical 

or tubular forms. 

Diagnosis. The diagnosis®’’'*’™'^^’®'*''*'”'’^’ 
5 . 1.63 Qf bronchiectasis is so important for 
the successful treatment of the disease 


tissue and not dilation is the cause of the 
changes in the bronchi. 

Incidence. It is difficult to determine 
the actual incidence of bronchiectasis 
in general because of the difficulty of an that we wish to mention the method we 


use. A bronchogram is absolutely necessary 
for a thorough diagnosis, and any dis- 
cussion of methods is primariK concerned 
with technics of bronchial injection. The 
importance of a thorough study cannot 
be overemphasized, particularly at present 


accurate diagnosis and the common dis- 
regard of a chronic cough, particularly if 
the chest x-ray^ is negative. Often these 
patients are not seen by the physician 
until some complication develops. The 

true diagnosis of a case is often made only'- „ 

after repeated complications have occurred when segmental resections of portions 0 

and a thorough study is instituted. A lobes are being performed.^® An incomplete 

good many cases are being seen in various injection may”^ fail to reveal an anterior or 
clinics, particularily those for children posterior group of dilatations, invo ve 
and young adults. 2®’ Bronchiectasis ment of the right middle lobe, or the 
appears to be a not infrequent cause of lingula on the left. We do not believe t a 
chest complaints in this and other age bronchoscopic catheterization of the vari- 
ous divisions, or the passage of catheters 
is necessary for the injection. A much 
simpler and equally satisfactory procedure 
is the instillation of warmed opaque media 
using the usual office syringe with a curved 


51,44 


groups 

In a recent chest survey®® of 442,252 
individuals, 4,982 non-tuberculous lesions 
were found and of these 252 or 0.057 per 
cent or i in 1800 were diagnosed as 


cenr or 1 m — o - - - eiit 

bronchiectasis.Thesefiguresare,ofcourse, cannula or needle 

not accurate as a definite diagnosis can be leaning to one side, or the in . . 

made only by specialized diagnostic pro- t 8 gauge needle through the cricothyroid 
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membrane under local anesthesia and the 
injection of the medium in this manner. 
It is necessary to inject only a smal 


ment in some instances. The actual 
incidence of this type of bronchiectasis is 
uncertain. 



Fig. I. Posterolateral incision. 


amount of opaque media, 10 to 12 cc. 
being used for the injection of the lung 
on one side, or a total of 20 to 25 cc. for a 
complete injection of the lung on both 
sides. Follo\Ying injection or during in- 
jections, if the needle through the crico- 
thyroid membrane is used, various posi- 
tionings can be employed to outline the 
.several lobes and divisions of the bronchi.^ 
These latter procedures cause the patient 
little or no discomfort. 

A good many cases of bronchiectasis 
have undoubtedly been overlooked by all 
of us because of the hesitation in using 
lipiodol or some similar opaque media in 
these patients. This is particularly true in 
children. However, if one keeps in mind 
some of the clinical features of this condi- 
tion, many unnecessary injections can be 
avoided. The history of recurring respira- 
tory infections, the presence of a chronic 
productive cough, the presence of a fetid 
sputum increased by dependency and per- 
haps characteristically layered, hemoptysis 
and a secondary anemia are certainly sug- 
gestive of the condition. A good many 
other clinical signs may be present at times 
which will aid the diagnosis of bronchi- 
ectasis. kor the future welfare of the pa- 
tient, a diagnosis should not be missed as 
a result of our hesitation in using lipiodol. 

.•\ non-productive or “dry” type of 
bronchiectasis has been described. This is 
said to cause fewer symptoms and com- 
plications, and may need little or no treat- 


Treatmenl. As previously mentioned 
the generally accepted method of treat- 
ment that is considered best at the pres- 
ent time is 

However, this can be carried out with a 
justifiably lorv mortality only in cases with 
unilateral one lobe involvement (or one 
lobe and the middle lobe on the right, and 
the lower lobe and lingula on the left). 
Bradshaw' and O’NeiP^ in reporting 
seventy-six cases stated that in tw'enty- 
four cases wdth one lobe involvement the 
mortality w'as 4.2 per cent, in tw'enty-six 
cases in which one lobe was removed but 
others involved the mortality w'as 15.4 per 
cent, in seventeen cases in w'hich tw'o lobes 
w'ere removed the mortality was 18 per 
cent, and in nine cases in w'hich pneumo- 
nectomy W'as done the mortality w'as 44 
per cent. This, of course, must vary in dif- 
ferent clinics. Many cases have been re- 
ported in w'hich multi-lobe lobectomies and 
pneumonectomies for bronchiectasis- have 
been clone.”'^'’'^'*'^''"”’’''’- 
The usual medical measures*'^ can be used 
in those cases not suitable for surgery and 
in preparing other patients for surgery. 
These measures include dependent drain- 
age,-'* bronchoscopic aspiration,**-*^- 
bronchial irrigations,*'’ iodized oiB-**-** and 
sulfonamide injections"'* and vaccines. 
Recently penicillin solutions have been 
used as sprays and inhalations in an at- 
tempt to relieve the infection and drainage. 
We have used penicillin on several occa- 
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sions, but did not notice much improve- 
ment. Bereck, in 1934, first advocated 
x-ray treatment'’^ in an attempt to convert 



Fig. 2 Exposure of lobes of the lung, on the 
right. 
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died. Timely surgery might have prevented 
this. 

We have been placing our recent cases 



Fig 3. Removal of lower lobe (tourniquet in 
place). 


a “wet” to a “dry” type of bronchiectasis. 
It was also suggested that the x-ray stimu- 
lated antibody formation and tissue resist- 
ance. However, the result of treatment by 
x-ray of different series of cases has shown 
the results are not satisfactory. The elimi- 
nation of foci of infection in the teeth, 
tonsils and sinuses'*- and the correction 
of any factors of malnutrition are standard 
procedures prior to operation. In the pres- 
ence of any recent flare-up of focal infection 
a sufficient period should be permitted to 
elapse prior to operation to insure a 
thorough recovery of the patient. We are 
not, however, in sympathy with the idea 
of a period of three to six months’ routine 
observation before carrying out surgery. In 
one of our cases the patient, a child twelve 
years of age, after a period of about three 
months returned to the hospital with 
pneumonia from which he subsequently 


on sulfadiazine or penicillin for several days 
prior to operation and continuing the 
administration of the drug for four to five 
days postoperatively. Postural drainage is 
used the morning before operation. 

Our operative procedure has been car- 
ried out under intratracheal anesthesia 
using a closed method with controlled pres- 
sure. Five hundred cc. or more of citrated 
whole blood is given routinel}' during the 
operation. The operative approach to the 
lung varies according to the preference oi 
the individual surgeon.* ® ® ** The 

posterolateral incision is the most com- 
monly used; the lateral incision or the 
anterior incision is also used. Some oper- 
ators resect a rib, others cut them p^* 
teriorlv or anteriorly and make the incision 
in the interspace. We have tried several 
ways and beliexe that a lateral incision 
through the rib interspace vith sharp divi- 
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Fig. 4. Suture of lower lobe liilar structures. Fic. j. Dissection and ligature of hilar \essels 


posteriorly, a small section should be re- 
nioccd to avoid postoperative overlapping, 
friction, and pain. Injection or crushing of 
the invoK'cd intercostal nerve from within 
the chest upon the complction-of operation 
may give a temporary interruption of the 
nerves, with relief of the pain. The draw- 
ings in Figures i to 4, although diagram- 
matic, indicate our operative method. 

As shown in Figures 3 and 4, there arc 
two main ways of treating the hilar struc- 
tures, the use of a tourniquet or dissection 
of the hiiar structures with individual 
clamping of the vessels. The latter method 
is probably more accurate, but there is one 
thing to be said for the tourniquet method; 
it is ea.sy to use and the subsequent sutur- 
ing and closure of the bronchi involve tiic 
secondary divisional bronchi. There has 
been the bcliel and some recent evidence 
tends to show that suture of llie secondary 


anatomical dissection of the hilar struc- 
tures is the more accurate method, how- 
ever, and with the present knowledge and 
methods of handling the bronchial stump 
is considered the best way to handle these 
structures. 

At the close of operation \ve always in- 
sert a catheter into the region of the re- 
moved lobe or lobes, place sulfonamide in 
the chest and gently^ re-expand the lung 
just before closure. The catheter is attached 
to constant Wangensteen suction as soon 
as the patient is returned to bed and left 
in place four to five days. We believe that 
the first twenty-four hours of suction on 
this tube is of the utmost importance in 
the postoperative care. This maintains or 
brings the remaining lung out to the chest 
wall in full expansion. After twenty-four 
hours the remaining lung probably becomes 
adherent to the parietal pleura and will not 
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become atelectatic. In addition the suction 
tends to stabilize the mediastinum in the 
normal position, prevents subcutaneous 
emphysema, and removes the irritative 
pleural fluid that results from the opera- 
tive manipulation and exposure, or the 
presence of the sulfonamide. 

CASE REPORTS 

Case i. W. S,, a seaman, age fifty-one, 
had a^bronchiectasis of the right lower lobe, 
cause ^undetermined. He was operated on 
December 7, 1942, and recovery was essentially 
uneventful. The patient had a good result and is 
working at tlie present time. 

Case ii. D. J. G., in the Maritime Service, 
age twenty-two years, had a bronchiectasis of 
undetermined cause, of the left lower lobe. He 
was operated on March 29, 1943. Recovery rvas 
essentially uneventful and the patient is now 
working. 

Case in. D. G., a colored male, age forty- 
five years, a veteran of World War 1, had an 
abscess of the right upper lobe which broncho- 
grams revealed to be on the basis of a bron- 
chiectasis of the right upper lobe bronchi. He 
was operated on June 17, 1943. This was a 
somewhat difficult case as the apex of the lung 
was plastered to the apical pleura by dense, 
fibrous adhesions, and considerable manipu- 
lation of the lung was required to develop the 
hilar area. The patient developed a severe left 
lower lobar pneumonia which did not respond 
to intensive medication including blood trans- 
fusions. He died July 13, 1943, with left lower 
lobar pneumonia. 

Case iv. M. W., age thirty-two years, a 
seaman, was transferred to our hospital for 
treatment of an abscess of the right lower lobe, 
which bronchograms revealed to be on the 
basis of bronchiectasis, and which was con- 
firmed on pathological examination. A right 
lower lobectomy was done January 25, 1943 
and recovery was uneventful. He was seen and 
examined nine months later and was working 
and in good condition. W-ray revealed some 
elevation of the diaphragm, but the chest was 
otherwise normal. 

Case v. W. R. E., in the Maritime Service, 
age thirty-six, entered the hospital with an 
abscess of the lower lobe of the left lung. 
Bronchograms revealed bronchiectasis of the 
lower left lobe. On June 6, i943> a lobectomy 
of the left lower lobe was done. The patient s 


recovery was uneventful. On October 3, 1943, 
the patient was working and had no com- 
plaints. On February 12, 1944, a letter from 
the patient stated that he had an abscess of 
the upper lobe of the left lung and that he had 
been discharged from the Maritime Service. 
The patient again wrote that the abscess had 
cleared up rapidly and that he was back at his 
old work. 

Case vi. J. C. B., was a Coast Guardsman, 
age twenty-four. Bronchograms revealed that 
the patient had a bronchiectasis of the left 
lower lobe due to unknown cause. He was 
operated on July 9, 1943, and left lower lobec- 
tomy was done. The patient made an un- 
eventful recovery. Six months later the patient 
stated that his weight was back to normal and 
that he was back on duty. 

Case vie W. E. P., a Coast Guardsman, 
age thirty-six, had a history of recurring 
bronchitis and sinus trouble. Bronchograms 
revealed a bronchiectasis of the right lower 
lobe due to infection. The man was operated on 
June 8 , 1943, and made an uneventful re- 
covery. In January, 1944, the patient was still 
in the Coast Guard and working. He had no 
complaints. 

Case vin. F. E. A., a seaman, age twenty- 
one years, was examined and revealed a bron- 
chiectasis of the right lower lobe. The patient 
was operated on June 6, 1943, and made an 
uneventful recovery. One year later the patient 
reported that he rvas working daily and ins 
weight was back to normal with no complaints. 

Eight cases of bronchiectasis are re- 
ported in which lobectomy was done. In 
this series there was one death. This pa- 
tient had bronchiectasis of the right upper 
lobe and death was due to lobar pneumonia 
in the left lower lobe. The ages of these 
patients varied from twenty-one to fifty- 
one years. All were back at their usual 
work. One patient stated that he had been 
discharged from the Maritime Servke 
because of a left upper lobe “abscess.’ He 
had been working since operation until this 
developed. He had had a left lowcr^ lobe 
lobectomy. Recently he reports that his left 
lung had cleared up and that he has re- 
turned to work. Several patients were m 
the Coast Guard at the time of operation 
and it is interesting to note that the} 
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were afterward retained in the Coast 
Guard and at present are carrying out 
their usual duties. There were four right 
lower lobe lobectomies, three left lower 
lobe lobectomies, and one right upper 
lobe lobectomy. There were no. empy- 
emas, bronchopleural fistulas or other 
complications. 


SUMMARY 

1. A moderate review of the literature 
has been made and the importance of 
bronchographic diagnosis and surgical 
treatment has been emphasized. 

2. The irreversible pathological changes 
that are a part of the picture of bronchi- 
ectasis are outlined, and the high incidence 
and types of complications are discussed. 

3. The experience of various workers is 
discussed and figures cited relative to 
medical versus surgical management of the 
disease. These factors together with the 
present low fatality rate in the operative 
procedure appear to support our belief 
that lobectomy is the treatment of choice 
in bronchiectasis. 

4. Eight cases of bronchiectasis in which 
lobectomy was done are reported and the 
technic which was used is outlined. 
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EVALUATION OF THE TREATMENT- OF CANCER OF THE 

BREAST* 

WITH A SUGGESTION FOR ITS MODIFICATION 
Charles Stanley White, m.d. 

WASHINGTON, D.C. 


S o much has been written of cancer of 
the breast, that interest in the subject 
would cease to exist were it not for the 
fact that first, it represents lo to 12 per 
cent of all cancers treated, and second, we 
are confronted with the statement that 
the medical profession has not increased 
its percentage of cures in the past twenty- 
five years, except through early diagnosis. 
Technically, the operation has shown only 
minor advances. It is a matter of common 
knowledge, common to the profession at 
least, that cancer in general, including the 
breast, is increasing and has not deviated 
from the original pattern in the main, 
although some refinements in the patho- 
logical diagnosis have been attained. The 
cancer of our grandmother is our cancer 
today. It is no cause for alarm or appre- 
hension to note this increase in the fre- 
quency of malignancy. 

Preventive medicine has eliminated so 
many diseases of childhood and adoles- 
cence that the average duration of life has 
been projected into the zones where 
malignant disease is the captain of . the 
men of death, and takes its toll. As life is 
extended through prophylaxis and thera- 
peutic discoveries, many diseases which 
are common now will cease to exist; and 
unless we discover the cause of cancer, or 
have means of eradicating it, the incidence 
of cancer will continue to spiral upward. 
This should not give us so much concern 
as the challenge that we have no better 
results in cancer of the breast today than 
we had three decades ago. It is dilFicuIt, 
maybe impossible, to refute such a statc- 
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ment. I doubt very much if the radical 
mastectomy is done any better now than 
it was done by Halstead. 

Probably the only notable advance in 
the treatment of cancer of the breast is 
earl}' and positive diagnosis and by irradia- 
tion, either by x-ray, radium element or 
emanations. Outside of these measures, 
what advance has been made in the treat- 
ment? Scarcely any. And what has irra- 
diation added? That is an involved question 
and the subject that deserves consider- 
ation not alone by the roentgenologist, but 
by the surgeon as well. 

Warfare upon disease is in some respects 
like military warfare. It has been only too 
apparent that the various branches of our 
armed forces have met with their greatest 
successes by intelligent collaboration. If 
we can appropriate a lesson from that 
e.xperience, it should be plain that all 
branches of our profession interested in 
the cure of cancer should unify their efforts 
in this direction and not be content to 
work alone in a restricted held. The sur- 
geon, the roentgenologist, the pathologist 
and the internist should pool their knowl- 
edge and apply it to the problem. 

The publicity given cancer has doubtless 
succeeded in driving into doctors’ offices 
many cases of cancer early enough to be 
cured. It seems to be universally accepted 
that a radical excision of the breast for 
cancer before metastasis to the axilla or 
elsewhere, is followed by a five-vear cure 
in 70 to 75 per cent of the cases. The pro- 
fession seems more alert to the necessity 
of early treatment; the frozen section has 
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become almost routine in making possible 
a very early and accurate diagnosis, with 
Its corresponding good prognosis. 

I hope the day has long since passed 
when palpable axillary glands serve as a 
confirmatory diagnosis of carcinoma of the 
breast. It is almost safe to make the state- 
ment that when the original growth is 
fixed either to the muscle or skin, it has 
already metastasized, at least microscopi- 
cally; no one can believe that carcinoma of 
the breast spreads by lymphatics alone, 
because it cannot explain early extension 
to the brain, lungs, or skeleton. 

Many more cases of carcinoma are seen 
earlier than they were thirty years ago, and 
the number of patients rescued from a 
lingering illness has certainly increased; 
this can be credited to the better informed 
general practitioner and a public that is 
cancer conscious. 


and a punch biopsy is of value only if 
malignant cells are seen. Therefore, reports 
of cures by irradiation or by surgery with- 
out pathological examination should he 
discounted. (2) Carcinoma of the breast 
with metastasis yields only 25 per cent 
five-year cures. Who is to say when metas- 
tasis is present? Is it the surgeon or the 
pathologist? Certainly it is not one who 
examines the patient prior to operation, 
when attempts to palpate glands in the 
axilla are usually futile. Deep metastatic 
extensions often cannot be palpated, and 
glands that are palpable in the axilla in a 
patient with carcinoma of the breast, are 
not necessarily malignant. Palpation will 
not differentiate the malignant and in- 
flamed gland. The operating surgeon is 
better qualified, by mere proximity, to 
palpate glands, but here, too, the dif- 
ferentiation cannot be made by the fingers. 


In those cases in which metastasis exists 
in the axillary glands or elsewhere at the 
time treatment is undertaken, the figures 
are reversed; we have 25 per cent cured 
and 75 per cent livj less than five years, 
although many clinics present better fig- 
ures, but for the country at large, the 
figures stand. It is evident that if we expect 
any satisfactory improvement in the pres- 
ent status of cures, we must be able to 
operate on more patients while the disease 
is confined to the breast or else find a means 
of overtaking metastatic invasion. This is 
the crux of the cure of cancer today, and 
it matters little if it can be done by surgery 
alone, irradiation alone or a combination 
of the two. 

We should proceed to analyze the situa- 
tion by breaking down the problem into 
its elementary factors: (i) The diagnosis 
of carcinoma of the breast must be b^' 
pathological examination only, for no series 
of cases with a clinical diagnosis only can 
be acceptable as a basis for comparative 
study. Even the punch biopsy is open to 
serious objections; any pathologist will 
verify the statement that only an exhaus- 
tive examination of sections will give a 
diagnosis in many breast tumors. 


although he can be reasonably certain of 
the diagnosis. Only the pathologist is quali- 
fied .to pass judgment, and then only after 
a meticulous search through the axillary 
fat, backed up by an equally painstaking 
inspection of the slides. The percentage of 
error by microscopical diagnosis is small 
but not negligible. The borderline case, and 
certain types of mastitis, have been the 
source of error only too frequently; how- 
ever, as long as the human element is 
involved, namely, the interpretation of a 
picture, errors will creep in. It is on the 
pathologist’s statement that the prognosis 
is based. It may be modified by the grade 
of malignancy (Broder’s classification) but 
in a large number of cases reported by 
many observers it can be stated as essen- 
tially true that only 25 per cent of cases 
with axillary metastasis remain alive alter 
five years. This does not imply that 25 per 
cent are cured; if we took a ten-5^ear period 
as a jmrd stick of cure, 5 per cent, possibly 
more, could be deducted from the 25 per 
cent as cured, omitting those who died of 
disease not associated with cancer of the 
breast. Twenty-five years ago, we were 
satisfied with a three-year cure; now we 
measure with a five-year period; is it lair 
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to ask what shall be the minimum period 
in 1965? 

X-ray and radium were hailed as almost 
a panacea for cancer of the breast; for some 
years considerable faith was placed in this 
treatment. Outstanding roentgenologists 
apparently proved to the satisfaction of 
themselves and to some surgeons that there 
was a considerable extension of life after 
irradiation. This view has not been full}* 
sustained by reports of Crile, Adair, the 
Mayo Clinic, and others. If longer life has 
been granted these individuals, it has been 
but an average of only a few months. It has 
not been shown that the age of the patient 
or the grade of carcinoma can be taken into 
consideration in the use of irradiation, 
from a prognostic standpoint. The type of 
carcinoma may offer a clue as to whether 
the extension of life will approach the five- 
year mark or the one-year mark, but these 
cases do not lend themselves to spectacular 
results with .v-ray or radium. We talk glibly 
of irradiation sensitivity but this must not 
be confused with curability. The two may 
be related but are not synonymous. 

It must be accepted at the present time 
that radical operation, plus irradiation, is 
all that we have to offer in cancer of the 
breast with metastasis, and be content 
with a mortality of 75 per cent in the next 
five years. The prognosis may be modified 
by the type and grade of tumor; from a 
recent report, age is not a factor, although 
it is contrary to my personal experience. 

In the records of any surgeon, case after 
case can be found in which carcinoma of 
the breast with axillary metastasis was 
treated by a radical mastectomy followed 
by irradiation in a series of treatments, 
concentrating on the paths of e.xtension. 
All goes well for two or three years, then 
swelling of the arm becomes annoying, a 
non-productive cough may be a persistent 
symptom, or vague pains in the back or 
pelvis send the patient to his doctor; the 
answer is only too evident — metastasis 
beyimd the hope of cure by anv known 
means. 

NN e believe that irradiation does retard 


or partially arrest malignant grotnh, par- 
ticularly those malignancies that are sensi- 
tive to the rays. The changes which occur 
in malignant tissue as the result of x'-ray 
treatment bear this out. It would appear 
that malignant cells, less viable than nor- 
mal cells, are destroyed or immobilized by 
irradiation, but some become activated 
after a long dormant period. 

McCarthy and Leddy, of the Mayo 
Clinic, have recently reported some inter- 
esting observations on the roentgen treat- 
ment of inoperable carcinoma of the breast. 
It covers a series of ninety-eight patients 
between 1925 and 1940, in which the mul- 
tiple converging beam technic was em- 
ployed in a series of treatments lasting 
from a few months to four years. 

To quote, “Those patients who received 
three or more courses of multiple converg- 
ing beam therapy lived slightly more than 
a year and a half after treatment had been 
started. We believe that only the patients 
who were treated three times received 
adequate roentgen therapy.” 

Two patients each sixty-five years of age 
had lumps in their breasts, ulceration, fixa- 
tion, and lymph nodes. Each received 
eight and nine courses of treatment for a 
period of four years. 

“Re-e.xamination at the clinic just prior 
to the cardiac exitus in each case failed 
to reveal any clinical evidence of a malig- 
nant process. We mention these two 
patients merelj'^ to illustrate what can be 
accomplished.” 

It appears to us that we have neglected 
a very valuable agent, or have failed to 
use it in an intelligent manner. Irradiation 
prior to operation has probably not been 
used to its best advantage. There is prob- 
ably a field for this type of therapy and 
it should consist of concentrated radiation 
for two or three days followed by opera- 
tion in four or five days. Inhibition of cell 
acti\ ity to a variable degree and period 
of time may be expected, but sclerosing 
changes develop in a slower fashion, conse- 
quently the fusing of soft tissues is not 
encountered in an early operation. 
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If it is possible to arrest malignancy for 
two years by irradiation, would it not seem 
most rational to repeat the treatment in 
two years, and again in two years, to 
attenuate and eventually destroy'- the 
malignant cell? So far as we know, no 
systematic plan has been followed to treat 
carcinoma of the breast by irradiation at 
stated periods after the original treatment. 
It is not believed, of course, that immunity 
to cancer can be established by any form 
of treatment. Fractional or periodic irradi- 
ation spaced two or three years apart ma}^ 
arrest or destro}^ feeble cancer cells which 
have become activated after a single series 
of treatments. Whether the death of the 
cancer cell is due to incarceration in a 
fibrous ring, or to direct action of the ray 
is immaterial; if they can be held in a state 
of inactivity in excess of the five years, we 
can probably increase the number of cures 
as well as the period in which the patient 
remains well. 

I am convinced that periodic irradiations 
spaced two or three 3^ears apart has nothing 
to lose, but perhaps much to gain. I am in- 
stituting this type of treatment in patients 
who apparently are cured; at least they 
present no clinical evidence of recurrence. 
It will be difficult to get all patients to 
cooperate but this in itself will be no cause 
for regret, as the two groups, those who 
have periodic x-ray and those who do not; 
form a control group and a treated group, 
but it will take some years to arrive at any 
conclusion that will be acceptable. In five 
years there will be enough data to encourage 
further studies or to abandon the principle 
of surgerj'^ plus periodic irradiation. 

SUMMARY 

In the treatment of cancer of the breast, 
we have reached a place where the pros- 
pects of reducing the early mortality or 
extending the span of life seems to have 
reached an impasse, unless we can better 
apply the tools at our disposal. 

Much has been accomplished by publi- 
cizing the prevalence and curabilitj’- of 


cancer in its early stages, and while these 
efforts should be continued, no great im- 
pression will be made in the vital statistics 
by this alone. 

No longer should carcinoma of the breast 
be so designated without miscroscopical 
examination of the tissue, and compilation 
of cases treated without such verification 
should not be given printer’s space. The 
punch biopsy only in its positive reports of 
carcinoma is entitled to any consideration 
from a diagnostic standpoint, and it would 
be far better if the method were abandoned 
altogether. Brodus has definitely estab- 
lished the value of grading cancer, and 
every effort should be made to get in line 
with his observations. 

We have two methods of attacking can- 
cer of the breast, irradiation and surgery, 
and it is very questionable if we have 
exhausted the possibilities of the two, par- 
ticularly as a dual method of attack. There 
has been too much half-hearted cooperation 
between the surgeon and roentgenologist. 
Irradiation alone has not lived up to the 
expectations; or possibly too much was 
anticipated, no doubt predicated upon a 
limited experience or a few outstanding 
cases. If the methods of treatment by irra- 
diation now in vogue have failed materially 
to increase the number of cures or prolong 
life, possibly the utilization of this potent 
therapeutic measure can be better adapted 
and coordinated with surgery. 

It is conceded that Irradiation inhibits 
many malignant growths, and any'^ treat- 
ment that can arrest the propagation of 
cancer cells has a place in the treatm^t 
of cancer. Combined with surgery, irradi- 
ation can play an important part in the 
treatment of cancer of the breast. 

Preoperatively, a short period of inten- 
sive treatment by x-ray or radium, should 
be followed immediately^ by'' radical surgery . 
Irradiation alone, or delayed surgery after 
irradiation has not been justified by the 
end results. Postoperative irradiation has 
been rather “hit or miss” in its applica- 
tion, no effort apparently having been 
made to standardize the treatment m dos- 
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age, periodicity in relation to the operation 
or careful tabulation in regard to the ex- 
tent, type or grade of cancer, except in few 
of the centers in which this problem is a 
matter of major importance. Unfortunately 
perhaps, most of the cases are not treated 
in the best organized clinics. 

The postoperative treatment of cancer 
of the breast, we believe, needs coordinat- 
ing. Irradiation should be carried out early 
in the convalescence of the patient and 
repeated at two-year intervals regardless 
of recurrence or in the absence of recur- 
rence, over a period of four to six years, 
assuming the patient survives. 


Notations as to the type and grade of 
cancer, metastasis, local recurrences are 
essential to supply data that can be applied 
to formulate future treatment of carcinoma 
of the breast. 

Until we utilize irradiation in an intelli- 
gent manner in combination with surgery, 
we shall just muddle along in a therapeutic 
rut. It is incumbent upon us to apply, with 
a sense of responsibility, all those measures 
that we have in our hands and not casually 
wait for some genius to throw in our laps a 
specific “ carcinomastat.” This program 
will require years to consummate, but it 
will be worth the labor. 


From pelvic organs, metastases are found in the iliac nodes first, 
next the inguinal nodes, then to the skin through the vasa lymphatica 
abdominis. 

From “Metastases Medical and Surgical” by Malford W. Thewlis 
(Charlotte Medical Press). 



BENIGN TUMORS OF THE VULVA 


Major Leo 

MEDICAL CORPS, ARMY 

B enign tumors of the vulva are rather 
uncommon. Their appearance should 
be recognized early if we are to prac- 
tice preventive gynecology and thus con- 
trol vulvar cancer. Less than 200 cases 
have been reported in the literature which 
contains many excellent reviews and 
treatises on experiences with vulvar tu- 
mors. In this paper we are concerned with 
benign tumors of the vulva accompanied 
by a classical case. 

ANATOMY 

The vulva includes the labia majora, 
labia minora, mons pubis, clitoris, and 
those structures contained in the labia, in- 
cluding the glands of Bartholin, The 
meatus urinarius and hymen, although not 
entirely vulvar in origin, are often con- 
sidered as a part of the vulva because of 
their close relation to other vulvar struc- 
tures. The skin and accessory cutaneous 
structures of the vulva occupy an im- 
portant relationship to the vulval integu- 
ment of the human female. The generally 
benign character of simple tumors de- 
veloping in these structures has created 
little respect for their occasional malignant 
propensities. Benign tumors of the vulva 
are an interesting group, because of the 
above variety of tissues in this area of the 
human body. 

GENERAL CONSIDERATIONS 

Incidence. Fibromas and fibromyomas 
arising from the external genitalia in 
women are comparatively rare. The exact 
incidence is unknown. Burr, in 1905, at the 
University of Michigan Hospital, did not 
find a single case of vulvar fibroma in 
5,000 cases tabulated on the gynecologic 
service. Leonard, in 1917, at the gyne- 
cological clinic of Johns Hopkins Hospital 
found only six fibromas of the vulva among 
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the 23,000 patients admitted to the 
hospital. In 1929, Brady stated that less 
than 1 75 fibromas of the vulva have been 
reported in all medical literature. A further 
search through the literature has not re- 
vealed man}! more case reports on the 
subject, but many authors have placed 
greater emphasis on vulvar tumors with 
special reference to both their benign and 
malignant characteristics. Undoubtedly 
many more cases of benign tumors of the 
vulva have been seen, recognized and 
treated. Fibromas of the vulva are of 
sufficiently rare occurrence to make the 
report of a case worth while. 

Heredity. At present there is no accu- 
rate information concerning the relationship 
of fibromas of the vulva to heredity. 

Age. Vulvar fibroma rarely manifests 
itself in infancy or adolescence. Cases on 
record demonstrate the initiation of symp- 
toms at the age of sixteen (youngest) and 
sixty-nine (oldest), although the majority 
in a series of thirty-four cases were of 
childbearing age, ten were more than fifty 
years of age. Aichel, in 1912, reported a 
case of a fibrous tumor appearing at the 
vulva of an infant. The vascular changes 
accompanying menstruation and preg- 
nancy are shared by these tumors. This 
is clearly demonstrated by the swelling 
and sensitiveness experienced by patients 
during those periods. Herein lies the ex- 
planation of the theory that, generally, 
vulvar fibromas occur in the childbearing 
period. 

PATHOLOGY 

The majority of benign neoplasms of 
the vulva are of connective tissue ori- 
gin: fibromas, leiomyofibromas, lipomas, 
hemangiomas, neuromas, leiomyomas, gan- 
glioneuromas, lymphangiomas and en- 
chondromas. Of this group, fibroid tumors 
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are by far the most frequent of the benign 
solid neoplasms found in this region. 

Benign tumors of the vulva of epithelial 
origin include true papillomas, condylomas, 
endometriosis, accessory breast tissue, epi- 
dermoid cysts, hidradenomas or sweat 
gland adenomas of the vulva and moles. 

A large group of the vulvar neoplasms 
of connective tissue origin originate in the 
extraperitoneal portion of the round liga- 
ment. Commencing on either side at the 
lateral angle of the uterus, this ligament 
is directed forward, upward and lateral- 
ward over the external iliac vessels. It then 
passes through the abdominal inguinal ring 
and along the inguinal canal to the labium 
majus, in which it becomes lost. According 
to Leonard, as many as 33 per cent of these 
tumors arise in this manner. 

Nearly all fibromas show degenerative 
changes if allowed to develop for too long 
a time. Neoplastic fibroid tumors of the 
vulva are more prone to degenerative 
processes than similar tumors in any other 
part of the body. Due to the fact that these 
tumors are subjected to marked variations 
in their blood supply during menstruation 
and pregnancy, which causes rapid growth, 
and by growing rapidly the majority soon 
become pedunculated, they develop ideal 
mechanical conditions for degenerative 
processes. Lovelady in discussing the pa- 
thology of sixteen fibromas, found that the 
majority were made up of fairly adult 
fibroblasts, which formed spindle cells, and 
varied in diameter from 6 mm. to 8 mm. 
Mitotic figures were not demonstrated. 
Myxomatous degeneration was a common 
finding. Although several of the fibromas 
were cellular none were considered sarco- 
matous. Heilman in a scries of sixty-four 
cases found malignant changes in fourteen 
casc.s or 22 per cent. Leonard showed that 
nearly one-fifth of these tumors (nineteen 
of 103 cases) became sarcomatous. Folsomc 
.’It the University of Michigan Hospital 
lound sarcomatous changes in one of nine 
c.ascs, an incidence of 1 1 per cent. Other 
pathological changes which have been dc- 
scribixl in the literature relative to degener- 


ative processes in benign vulvar tumors are 
edema, lymphangiectasis, hyaline and cyst- 
ic degeneration, calcification, ulceration, 
infection and gangrene. ' 

CLINICAL manifestations AND COURSE 

The lack of clinical symptoms in cases 
of benign tumors of the vulva is an out- 
standing feature. The tumor when first 
seen usuallj'^ appears as a small, firm, 
smooth, painless round or oval nodule 
immediately under the skin of the labia 
majora. The tumor may be discovered by 
the surgeon during a routine pelvic exami- 
nation but usually it is the tumor’s rapid 
growth which brings the patient to him for 
consultation. 

The tumor usually becomes peduncu- 
lated and with continued gro\vth produces 
symptoms due chiefly to the weight and 
location of the mass. Actual interference 
with locomotion or mild urethral irritation, 
if the tumor mass involves or pulls the 
urethra, may be the first inconvenience 
experienced by the patient. Likewise the 
weight may cause mechanical difficulties 
by interfering with the urinary sphincter 
mechanism causing frequency or urinary 
incontinence. Occasionally, pain with ulcer- 
ation of the epithelium over the neoplasm 
causes the patient marked mental distress 
concerning the possibility of malignant 
change in the tumor. Large tumors may 
prevent coitus or become an obstacle at 
labor. 

These tumors when first seen have in 
most cases, a definite well marked pedicle, 
which hanging between the thighs bears a 
remarkable resemblance to a male scrotum 
thus presenting a clinical entity and illus- 
tration, which cannot be forgotten easily. 
The tumor is generally covered with hair. 
The skin is thick and reveals numerous 
wrinkles and shallow folds, especially be- 
tween menstrual periods. The literature 
comments frequently on the remarkable 
resemblance of some of these tumors to the 
scrotum and in one case, a diagnosis of 
hermaphroditism was made, the firm, 
rounded elastic tumor being mistaken for 
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a testicle. The skin is freely movable over 
the tumor, and its surface is generally 
quite unbroken, although there may be 
several small areas of epidermis presenting 
a glistening appearance which is usually 
due to friction. 

On palpation, the tumors seem to con- 
sist of rather firm, smooth or slightly 
lobulated tissue of the same consistency as 
fibromas elsewhere in the body. Moderate 
pressure does not produce pain. One or 
more pulsating vessels may be felt in the 
pedicle. If the circulation becomes im- 
paired the tumors ma}'^ become semifluc- 
tuant or edematous. Sometimes by pulling 
the tumor thereby making tension on the 
pedicle, a tough fibrous cord may be made 
out transversing the pedicle and entering 
the inguinal canal, indicating that the 
tumor is of connective tissue origin and 
arises from the round ligaments. 

These tumors vary greatly in size, some of 
them remaining as small non-symptomatic 
nodules while others grow to enormous 
size, thus interfering with , locomotion, 
childbirth, intercourse, and are equally 
disturbing from a psychological stand- 
point. Buckner, in 1851, reported a very 
large growth, said to have weighed 12 1.5 
kg. (268 pounds) which arose in the sub- 
peritoneal connective tissue and appeared 
at the vulva. 

DIAGNOSIS 

The diagnosis of fibromas of the vulva 
is in most cases relatively easy when based 
on a detailed medical history and a com- 
plete physical examination. Biopsies from 
various portions of the tumor are necessary 
to rule out malignant changes and confirm 
the diagnosis. 

DIFFERENTIAL CHANGES 

The differential diagnosis of benign 
vulvar tumors can be based on either their 
connective or epithelial tissue origin. If 
they arise from connective tissue, they are 
either fibromas, leiomyofibromas, leiomjm- 
mas or lipomas. In rarer instances they 
may be hemangiomas, tymphangiomas. 


neuromas or enchondromas. Those arisiiw 
from epithelial origin may be papillomas'^ 
condylomas, hidradenomas or sweat gland 
adenoma of the vulva, supernumerar}' 
vulvar breast tissue, endometriosis, or 
cystic tumors of the vulva. 

The clinical and pathological descrip- 
tions of the above mentioned disease 
entities are well covered in the literature 
and in textbooks of surgery, pathology and 
diagnosis. No attempt will be made here to 
go into any great detail in giving the 
clinical differentiation of the above benign 
vulvar tumors. Some illustrative cases 
have been selected from the literature, 
however, to emphasize the importance of 
making an accurate differential diagnosis. 

Occasionally benign fibromas of the 
vulva are confused with lipomas. Vulvar 
lipomas are prone to become pedunculated 
because of their location and the tissues 
to which they are attached being stretched 
out to form a broad thin base. Lipomas 
usually grow very slowly, and, as they are 
quite painless very seldom cause incon- 
venience. It is for this reason that not a 
large number of these cases have been 
brought to the attention of gynecologists. 
Kelly, in 1893, pointed out that lipomas of 
the vulva, in turn, were likely to simulate 
inguinal hernia. In such cases further 
differentiation must be made because 
tumors originating in the e.xtraperitoneal . 
portion of the round ligament can be mis- 
taken for a hernia. 

Endometriomas of the labia majora, as 
reported by Jeffcoate in i937> have also 
been found in close connection with the 
round ligament. Henry reported a case of 
an endometrial growth on the right labium 
majus, which he believed was due to trans- 
plantation of endometrial cells into the 
tissues of the labium majus as a result of 
injuries during childbirth or their lym- 
phatic or venous dissemination, more 
probably to the latter. 

Several investigators have reported a(> 
cessory breast tissue in the vulva, an 
Folsome, in 1929, removed a small endo- 
metrioma from the mons pubis of a joiing 
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woman. Adenomyomas should not be con- 
fused with lipomas. Adenomyomas cause 
severe pain each time menstruation occurs 
because of swelling and hemorrhage in an 
adenomyoma at the menstrual periods. 

Sometimes the gross and microscopic 
study of a tumor justify a diagnosis of 
fibroma of the vulva, because of the pre- 
ponderance of fibrous tissue; but if there is 
also an abundance of inflammatory cells 
and granulomatous tissue, lymphopathis 
venereum or a syphilitic infection must be 
considered. A definite choice between these 
two diagnoses, however, is impossible, as 
the history and laboratory could sup- 
port either thesis. In such cases the 
passage of time and further observation 
are indispensable. 

Cystic tumors of the vulva have been 
reported by Brady who described a fibroma 
of the vulva which contained an epithelial 
inclusion cyst, a tube lined with several 
layers of squamous cell epithelium and 
Schaufl'er and Lunsford described a lym- 
phatic cyst. Elephantiasis of the vulva, 
sweat gland tumors or hidradenoma and 
retention cysts of Bartholin’s gland and 
sebaceous cysts have also been reported. 

TKEATMENT 

The treatment is surgical excision. The 
specimen or tissue removed should always 
be examined by a competent pathologist. 
The surgical technic is very simple, and 
entails usually an elliptical incision about 
the base of the pedicle, ligation of vessels, 
and closure of the wound with or without 
drainage. 


CASE UEPORT 

The case I wish to report is of Interest 
because of the relatively rare occurrence 
of libroina of the vulva and because early 
recognition and treatment of vulvar lesions 
and tumors will lower the incidence of 
sarcoma of the vulva. 

1 he patient, a colored obese female, aged 
twenty-cix, was admitted to the St.ation 
noqutal. .March 27. 1943. She was married 


and had one child. The family history was 
unimportant. Personal history revealed that 
the patient married at the age of fourteen, and 



Fig. I. Photograph taken March 29, 1943, show- 
ing the position of the benign fibroma when 
the patient stands in an upright position. It 
dangles freely between the thighs, and in this 
position interferes with locomotion and coitus. 
Note the striking resemblance to a male 
scrotum. 

delivered a normal, viable male child, one year 
later. She divorced her husband when she was 
eighteen and remarried at the age of twenty- 
five. Menstruation began at the age of thirteen 
and continued normally. She had had no 
further pregnancies or abortions, but had been 
treated for the past nine years for leucorrhea. 
Other than the local trouble the past history 
w'as non-contributor}' and of no consequence. 

About five years before admission the 
patient noticed a very small firm, itching 
nodule just to the left of the vaginal orifice. 
It was not sensitive, and at its onset It looked 
like a “mole.” For the past four years it grew 
very slowly but quite steadily. During the one 
and one-half years before admission the tumor 
rapidly increased in size. 

For the past two years, during the menstrual 
periods, the tumor had usually become swollen 
and slightly sensitive. At the end of four 
or five days the swelling and sensitiveness 
would subside, only to recur with each men- 
strual cycle. The only discomfort was caused 
by its size and w eight, and its interference with 
coitus and locomotion. She learned to accom- 
modate herself to the presence of the vulvar 
tumor by strapping it to her abdomen. 

On several occasions the apex of the tumor 
became quite painful and ulcerated, the last 
episode occuring six months before admission. 
She saw four colored physicians over a period 
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of five years, all of whom recommended sur- were no ulceratprl arpnc TI->o ^ j j 
gery, but the patient refused such treatment, were not coS w1 aLT and u! ’ TT 
E.am, nation (Figs. , and a) revealed a tumor 
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Fig. 2. Showing the attachment of the tumor to the Fig. 3. The ape\ of the tumor has a scarred 


left labium majus. 


indurated, granular appearance, uith cen- 
tral infolding and dimpling. 


pedunculated tumor covered with thick elastic uiar central infolding and dimpling appearance, 
wrinkled skin hanging from the left labium From the base of the pedicle the tumor meas- 



Fig. 4. Fig. 5. 

Fig. 4. The tumor following surgical excision. It con- 
sists of a polypoid mass about 6 cm. in diameter 
with a pedicle 1.5 cm. in diameter. It is covered 
with hairless, wrinkled, pigmented epithelium. 

Fig. 5. The tumor split open. It is composed of fibro- 
blasts having spindle-shaped nuclei. They are sup- 
ported by a very abundant mass of collagen. The 
tumor is not very cellular. There is considerable 
interstitial edema. There is no evidence of 
- malignancy, 

majus. In appearance the resemblance of the 
tumor to a male scrotum was striking. There 


ured 15 cm. The pedicle was 1.5 cm. in diam- 
eter and the tumor mass 6 cm, in its greatest 
diameter. There was no impulse over the left 
femoral or the left inguinal rings. The vaginal 
examination revealed a large fibrotic uterus, 
freely movable and non-tender. Due to the 
patient’s weight (215 pounds) the adnexal 
regions were difircult to palpate, and the 
examination of the tubes and ovaries was not 
especially satisfactory. It was believed, how- 
ever, that there w'as no adne,\ai disease. Tlie 
fibroma, because of its location and attachment 
to the left labium majus, apparently had 
originated from the terminal fibers of the round 
ligament. 

On March 29, 1943, under local infiltration 
anesthesia with i per cent novocaine, an 
elliptical incision xvas made around its base 
and the tumor removed. (Fig. 4.) A few small 
bleeding points were ligated with No. 000 
plain catgut. The subcutaneous tissues were 
approximated xvith three No. 000 plain catgut 
simple interrupted sutures. The edges of the 
incision xvere approximated with a continuous 
No. I black silk mattress suture, restoring the 
left labium majus to its normal size and shape. 
No drains were used due to the absence of in- 
fection or degeneration. The convalescence was 
uneventful and healing per primum followed. 

The patient was discharged as cured April 4, 
1943. She w'as seen again on April 5944 ' 
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There was no evidence of recurrence of the 
tumor mass, and the patient was asymptomatic 
and in excellent health. 

Pathologically the specimen (Figs. 4 and 5) 
consisted of a polypoid mass about 6 cm. in 
diameter with a pedicle cm. in diameter. 
It was covered with wrinkled, pigmented 
epithelium and was composed of edematous 
fibrous tissue. 

Microscopically, the tumor was composed of 
fibroblasts having spindle-shaped nuclei. They 
were supported by a very abundant mass of 
collagen. The tumor was not very cellular. 
There was considerable interstitial edema. 
There was no evidence of malignancj' and we 
consider the tumor to be a true fibroma. 

SUMMARY 

The varied manifestations of benign 
vulvar tumors are reviewed to re-acquaint 
phj'sicians with the disease, since less than 
200 cases have been reported in the liter- 
ature. A classical case is presented in detail, 
clinically and pictorially. 

Sarcoma of the vulva may be prevented 
if benign vulvar simple lesions and tumors 
arc recognized and treated early. 

If this treatise serves its purpose, there 
should be more correct diagnoses, and 
fewer benign lesions allowed to proceed to 
a stage of malignant degeneration. 
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TREATMENT OF COMPRESSION FRACTURE OF THE SPINE* 

WITH A REPORT OF 160 CASES AT FORDHAM HOSPITAL 
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T his paper is not intended to be a 
detailed article covering the entire 
field of compression or crush frac- 
ture of the spine, as contributions to the 
literature on this subject have been exten- 
sive, many of them excellent. Although 
some of the suggested treatments have 
differed in detail, the general plan is the 
same. This article is rather a sequel to a 
report of forty-nine cases of this nature 
which I had encountered at Fordham 
Hospital from 1916 to 1929.* With frac- 
tures in general on the increase, the 
occurrence of compression fractures is of 
course more frequent. We had from 1916 
to 1943 inclusive, a total of 339 cases of 
spinal fracture. A complete study of these 
cases may be of some value now with the 
emphasis in the literature and in the mili- 
tary hospitals on every type of severe 
injury. 

Frequency of Occurrence. Table i shows 
the spread of these cases through the 
years from igi6 to 1943. The total is 
339 of which 160 (or 47.3 per cent) were 
compression fracture, clearly indicative 
of the frequency of this type of fracture. 

Types. Two types of fracture of the 
spine are most frequently' encountered : 

( I ) Compression fracture of the body of the 
vertebrae, sometimes called crush fracture, 
47.3 per cent in the series here reported. 
The vertebrae of the dorsolumbar junction, 
i.e., lower two dorsal and upper two 
lumbar are the ones most frequently 
inA'olved. Table in gives the exact location 
according to the .v-ray findings; (2), fracture 
dislocation, besides the fracture of the body, 
the upper adjacent vertebral body is 


dislocated, usually anteriorly', sometimes 
laterally. 

Rathology of Compression Fractures. In 
general the ends of the vertebrae are 
forced together, thus causing crushing or 
compression of the vertebrae. We have 
three degrees of compression fractures: 
( I ) Mild compression ; Slight wedge-shaped 
deformity, little or no apparent damage of 


Table i 

NUMBER OF CASES ADMITTEO 


Year 

Total 

No. 

No. of 
Compression 
Fractures 

Year 

Total 

No. 

No. of 
Compression 
Fractures 

1916 

4 

2 

1930 

18 

5 

1917 

9 

4 

1931 

'5 

7 

1918 

I 

I 

1932 

16 

9 

1919 

4 

3 

1933 

10 

4 

1920 

4 

2 

'934 

12 

6 

1921 

5 

4 

1935 

24 

12 

1922 

" 

s 

1936 

26 

1 1 

1923 

7 

I ! 

'937 

17 

9 

1924 

7 

2 

'938 

27 

12 

1925 

9 

5 1 

'939 

21 

10 

1926 

’4 


1940 

17 

1 1 

1927 

19 

8 

'94' 

'5 

1 1 

r928 

6 

4 1 

1942 

10 

2 

1929 

8 

4 j 

'943 

3 ' 

2 

Tout}. 

wS 

49 1 

Total. 

339 

160 


Percentage of compression fracture to the total num- 
ber is 47.3%. 


articular end plates of the centrum, 
little or no change in the width of the 
intervertebral space. (2) Severe com- 
pression: Marked wedged-shaped deform- 
ity, fragmentation of articular end plates, 
and extensive disorganization of the inter- 
vertebral disc showing narrowing or ob- 
literation of the intervertebral space. 


Read before the Ivrith , Medical Society, April 19, 1943- 
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(3) Central compression; No wedge-shaped 
deformit3x Instead the central portion of 
the articular surface of the body collapses 
while the peripheral elements remain 
relatively intact thus imparting a crater 
shape or concavity to the compressed 
portion. Extensive disruption of the inter- 
vertebral disc is present, shown b}^ the 
loss of the interr-ertebral space. 


conclusion from these cases as to which 
occupations are more prone to produce 
accidents. First, this report includes cases 
occurring the 3'ears of prosperity’’, the ymars 
of depression, and the years of defense 

Table n 

OCCUPATIONS 

Laborer 

■Unskilled laborer 12 

Driver ^ 


Men 

Women 


Table 11 

SEX 


• Total Compression p 
No. Fracture ‘^cf^entage 


Pathology oj Fracture Dislocation. If 
some portion of the vertebral arch is also 
involved, a dislocation occurs and the 


upper adjacent vertebra 
anteriorly or laterally'. 

is 

dislocated 

Table hi 

KIGIONS iwoivro ACCOUDISG TO 

A'-nA\ riNoiNOs 
Per 

Cent 

I. CcrMcal I- 4 

12 

7 5 

4“* 7 

26 

16 2 

2. Dorsal i-io 

12 

7 5 

10-12 

26 

16 2 

3. Lumbar 

84 

52 

Note For double cases, counted m the 
Two bodies 

region before 

Ctrvic.il and dors d 


3 

Dorsal and lumbar 


3 

Lumbar 

Thtie bodies 


18 

Dors il 


2 


1 iimlnr 5 

Pathology of IntcrveHebral Disc. In spi- 
nal injuries the amount of damage to the 
iiUer\crtebral discs varies considerably. 
In the cases of severe compression the 
disc is disorganized and nuclear material 
forces its way through rents in the annulus 
libers, the fracture lines in the articular 
end plates of the body and into the spaces 
of the spongiosa. 1 he nucleus pulposus 
m.t\ be ruptured into the spinal canal. 

Occupaliuiw. White the patients ha^^ 
been tabulated according to occupaliont 
liable i\ L one cannot dran anv deiinitt 


Student I “ 

Baker. . ^ 

Painter S 

Housework 22 

Clerk 7 

Salesman 3 

Professional 4 

Iron work and construction 3 

Telephone repairman i 

Bricklayer 4 

Steam fitter 5 

Carpenter i 

Fireman . 2 

Letter carrier i 

Auto mechanic i 

Manufacturer 1 

Elevator man i 

Dress maker and milliner 2 

Weaver i 

Waitress i 

No occupation 18 

Undetermined 13 

Total 160 


work, the trend of occupations changing 
constantlyx Secondly, Fordham Hospital 
is not situated in a location where heavy’^ 
industries, as steel making or mining, 
are carried on. The hospital is situated in 
the northern part of the Bronx, mostly^ a 
residential section. However, it covers an 
area of dense automobile trafiic, hence 
many automobile accident cases are 
brought into the hospital. The occupation 
listed, therefore, may have very little to 
do with the injury. 

Etiology — Direct arid Indirect. A direct 
cause is any injury causing forcible hy^per- 
flexion of the spine or jacknifmg of the 
Spine, c.g., fall from a height, a blow from 
a heavy object falling on the shoulders, 
an automobile accident or a diving acci- 
dent. Indirect causes may be a sudden 
uncoordinated demand on the muscles 
of the back as in a sudden turn of the trunk 
or by a mis'step; violent contractures of 
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the extensor muscles of the back have led 
to fractures of the fourth and fifth lumbar 
vertebrae. (This was a frequent occurrence 
when metrazol was administered in de- 
mentia praecox^) 


Table v 

CAUSE 

Direct injury (including falls) 130 

Indirect injury (including jumping). 17 

Diving 8 

Unknown 9 


Table v gives the etiology of the fracture 
in its subdivisions. While we attempt to 
ascertain the histor}^ as to just how the 
injury was incurred, the information is 
not always reliable. Since so many are 
due to falls from windows or to automobile 
accidents, it is difficult to get a definite 
history as to whether the cause was 
direct or indirect. 

Symptoms and Signs. Surprising as 
it may seem, some cases are not recognized 
because the patient is able to walk after 
the accident. Such patients are x-rayed 
a few days or weeks afterward mainly 
because they still complain of backache. 
The diagnosis of fracture of the spine is 
only then established. 

The symptoms are: (i) shock in varying 
degrees ; (2) pain in the involved portion 
of the spine and also referred to the chest 
or abdomen; (3) limitation of motion in 
all directions. (In sprains it is only in 
certain directions.) The limitation of mo- 
tion is due to spasm. (4) Local tenderness 
of the spinous processes, better elicited 
by lateral pressure applied to the spinous 
processes; (5) abdominal distention, fre- 
quently follows compression fracture. It 
may be due to paralysis ileus. There may 
be marked abdominal _ rigidity _ closely 
simulating intra-abdominal injuries. (6) 
Bladder retention for a few days; (7) 
deformity— an angulation kyphosis is usu- 
ally present at the level of the lesion (due 
to projection of the spinous process). 
In early cases, the kyphosis may be lacking. 
(8) Involvement of the cord: In a con- 
siderable number of cases, especially m 
iracture dislocation, the cord may be 


involved, giving partial or complete paraly-' 
sis with loss of functions of the bladder 
and rectum. (Table vi.) (9) Later synip- 


Table vi 

SYMPTOMS IN RELATION TO PARALYSIS 



No. 

Per Cent 

With paralysis. 

40 

120 

1 1 

Without paralysis 



toms — Kiimmels disease or post-traumatic 
kyphosis. In some cases, after a period of 
improvement, the patient develops pain 
and weakness of the spine. These are 
believed to be due to a rarefying osteitis. 

Diagnosis. This should be made on the 
history of the injury, symptoms and 
x-ray findings. But if the x-ray is negative, 
another x-ray should be taken in ten days. 
Some cases are mild and may be missed. 
JY-rays should include dorsal, lumbar and 
lumbosacral regions. 

X-rays in Injuries oj the Spine. The 
x-ray, of course, is the most important 
item both for diagnosis and for progress. 
The x-ray must be taken in the antero- 
posterior and lateral views. The latter 
is the more important • one. Some suggest 
also an ' oblique view. The x-ray should 
be taken immediately, as soon as the 
patient reaches the hospital, before he is 
removed from the stretcher or blanket 
and without changing his position. 

Prognosis. The prognosis depends upon 
the amount of injury to the spinal cord. 
If the cord is not involved and proper 
treatments are instituted early, the prog- 
nosis is good, though it may'^ 
two years. Occupations requiring a con- 
siderable amount of muscular stress or 
strain may be resumed only after careiul 
consideration of all possibilities; some 
occupations naturally may never be re- 
sumed. Due to frequent medicolegal en- 
tanglements, the symptoms are usua } 

^‘^DeSTn fractures of the cervical region 
is due to shock and pressure upon tne 



VoL. LXXI, No. i 


Boorstein Fracture of Spine American Journal of Surgery 219 


medulla; in the upper dorsal to hypostatic 
pneumonias; in the lower dorsal and 
lumbar, to cystitis, pyelitis and exhaustion. 

treatment 

There are various procedures. The 
one here reported is used by me at Fordham 
and Bronx Hospitals and also in mj’ 
private practice. 1 he results compare 
favorably with those obtained by other 
methods. 

First Aid and Transportation. So many 
books have recently been written on 
transportation, and the cautions to be 
observed are described at such length, 
that it is unnecessary to discuss the problem 
here. It is mentioned only to emphasize 
the point that the damage of the cord is 
often caused by improper transportation 
and not by the trauma. 

The rule to follow is, that if a fracture 
of the spine is suspected, the patient is 
rolled over on his face and abdomen into 
a blanket. When lifted, the back sags 
downward and thus removes pressure 
from the spinal cord. The arms are placed 
at the side and the head is turned to one 
side. 

When the neck is broken, he is carried 
on a rigid board (four feet long and twelve 
inches wide) with the arms resting at the 
side and face upNvard. In the hospital the 
shock is treated first. 

Direct Treatment of Cases ivitijout Paraly- 
sis. The patient is at once put on a 
Bradford hyperextended frame. The hj^per- 
extension is gradually increased daily 
with the turnbuckle. 

Slookcy and others suggest that the 
patient be put on an air or sponge mattress. 
However, 1 do not recommend such a 
mattress since I believe that on it the 
patient is disturbed too much when given 
a bedpan. 

Many patients complain of abdominal 
distention from the very beginning. The 
distention and the discomfort arc in* 
creascrl when the patient is placed on the 
hyperextended frame. Therefore, many 
surgeons hesitate to put on a plaster cast 


at once, but wait until the distention dis- 
appears; this takes a few days. The dis- 
tention is usually due to paralysis ileus. 

The patient remains on the frame for 
ten to fourteen days, until the abdomen 
is relaxed and the bladder and rectal 
functions are restored. Cornwell claims 
that if economic conditions permit, the 
patient should be kept on the frame for 
five to six weeks, 

A plaster cast is then applied, usmg 
the Davis or Jones method or any device 
by which the patient can be held in 
hj'perextension (best on the face) while 
the plaster is being applied.* The plaster 
cast extends from the suprasternal notch 
to just beW the anterior superior iliac 
spines. 

The cast is worn for eight weeks and 
then a brace, either of the Taylor or the 
Knight type with crutches under the arms, 
is put on. The patient gets ph 3 'siotherapy 
while he wears the brace. The brace is 
left on till complete union occurs; this 
niaj' take from eight to ten months. The 
intervertebral discs which are naturally 
disorganized b}' the trauma undergo 
replacement bj’^ fibrosis and become nar- 
rower even in the corrected cases. The 
general opinion of most surgeons is against 
such operations as spine fusion to hasten 
' ank^'losis. 

Treatment of Fracture Dislocation of 
the Dorsal and Lumbar Spine Accompanying 
Compression Fracture. Placing the patient 
on the Bradford frame with traction and 
then hypere.xtension often reduces the 
dislocation. Subsequentb^ it is treated by 
the same method as a compression fracture. 
(Table vii.) 

Treatment of Compression Fracture with 
Cord Involvement (Paralysis). Contrary 

* In Davis’ method the p.nticnt’s head is on a low 
level and the legs and feet are elevated, I use this in 
fractures of the lumbar region. In Jones’ method, the 
pelvis with the legs rest on a low t.ible, while the head 
•and upper part of the spine are raised on .a higher table. 
I follow this method in fractures of the upper and mid- 
dorsjd In both methods the patient is on the face sus- 
pended lie; ween two t.ablcs and the plaster jacket 
.applied. / 
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to the previous general opinions that 
laminectomy is indicated in these cases, 
most surgeons, and the neurological sur- 
geons are here included, believe that there 
is nothing to be gained b}'^ immediate 
operation. In cases of a complete transverse 
lesion of the cord, operative interference 
can do no good. In cases of incomplete 
lesion in which there are indications for 
operation, it is more beneficial to wait 
two to three weeks. Later, nerve opera- 
tions are indicated in cases of progressive 
symptoms and in which adhesions are 
present. All patients with injur}^ to the 
cauda equina should be operated upon, 
since the nerves of cauda equina are 
capable of regeneration. 


Table vrt 

METHODS OF TREATMENT 

1. Bradford frame alone 23 

2. Bradford frame and cast 39 

3. Thomas collar and plaster 5 

Brace following cast or collar 18 

4. Plaster jacket alone 33 

5. No treatment given except general care 18 

6. Left or died before treatments were given 12 

7. Other treatment; traction, collar or brace alone. . ii 

8. Bone graft operation 2 

9. Laminectomy ii 


After 1918 every patient was placed on' a Bradford 
frame. All these treatments are understood to include 
the frame. Most of the patients, on whom laminectomy 
was performed, came in the early years of these 
statistics. At that time, spine surgery was less highly' 
developed than now. 

Davis, in “Orthopedic Subjects,”^ gives 
a careful. discussion of the value of laminec- 
tomy in cases of partial or complete 
involvement of the spinal cord. “In 
cases in which complete paralysis is 
present, laminectomy is almost com- 
pletely futile.” He believes that “in 
affecting decompression, hyperextension, 
probably is as efficient as, if not more 
than laminectomy.”* 

Hopeless Paralysis from Fracture Dis- 
location. If after the first few days it is 
found that no recovery is taking place, 
and the patient shows signs _ of total 
paralysis at a definite level, and if there is 

* Davis, in the book mentioned, gives an excellent 
r^ume of the treatments. It was intended for army 
surgeons and it can be read with a great deal of profit 
by other surgeons. 


incontinence of urine and feces, the prin- 
cipal problem is that of nursing care. It 
has been found that in order to prevent 
development of bedsores anterior and 
posterior shells should be made. These 
should be carefully molded to impress the 
soft parts and should avoid the bony 
prominences. Such shells should extend 
from the knees to the shoulder and suitable 
apertures should be made anteriorly and 
posteriorly. The shells should he strapped 
together with trunk straps and the whole 
ensemble should be mounted on a Brad- 
ford frame. The patient should be turned 
over tw'o or three times a day, one shell 
being removed at a time in order to allow 
proper care of the skin. If the patient 
lives through the urinary complication, he 
may eventually be able to navigate with 
crutches or may spend the rest of his life 
in a wheel chair. 


Table viii 

RESULTS ON LEAVING THE HOSPITAL 



No. 

Percent- 

age 

I . Left before treatments were given . . 

12 

7-5 

2. Died before treatments were given. . 

10 

6.3 

3. Improved or cured 

4. Not improved — transferred to 

I 

i 69.4 

Psychop 

3 

1.9 

5. Died from general causes 

7 

4-3 

6. Died after operation 

9 

3.6 

7. Died from cystitis 

5 

3 -f 

8 . Unknown 

3 

1 . 9 


Treatment of Urinary Complications. 
Where there is retention, the urological 
surgeon should be consulted to decide 
the method of drainage, whether by supra- 
pubic cystostomy or by allowing the 
bladder to become distended and thus 
produce an automatic bladder. 

Table vin gives my results obtained in 
this series of cases. The large number o 
fatalities after laminectomj^ is due to the 
fact that many patients in the earlier 
years of this group were subjected to this 
operation whereas later the neurolopsts 
and neurological surgeons would ha'C 
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hesitated to recommend such radical 
treatment or Avould have treated them 
conservatively. 

Up to 1929 we operated upon nine 
patients with fatality in seven. From 1929 
till 1943 only two laminectomies were ' 
performed and even those patients died. 

CONCLUSIONS 

1. Every case of injury to the spine 
should be examined with extreme care to 
rule out fracture. 

2. Immediate rest should be instituted 
until the examination is completed. 

3. Radiographs should be taken in 
three views: anteroposterior, lateral and 
oblique. 

4. If the roentgenogram is negative 
but the symptoms point to a fracture, 
another roentgenogram should be made 
in a few days as it may show the lesion. 

5. Diagnosis rests on history, localized 
pain and stiffness of the spine. 

6. Prognosis depends on the amount 
of injury to the spinal cord. If the cord 
is not involved and proper treatments are 
instituted early, the prognosis is good- 

7. Fractures of the laminae, transverse 
and spinous processes, articular processes, 
the ribs, the bones of the extremities 
especially the os calcis, are frequently 
present, and these complicate the prog- 
nosis and influence the treatment. 

8. Treatment consists of rest on a 
Bradford frame in a hyperextended posi- 
tion, then a plaster jacket or two plaster 
shells, and finally a spinal brace. 

9. The conservative treatment is at- 
tended by excellent results. Good function 
may sometimes occur after four to si.x 
months of protection by recumbency and 


plaster jacket, though .full recovery may 
not be obtained for one to two years. An 
occupation, however, requiring a great 
deal of stress and strain may sometimes 
not be resumed. 

10. Earl}^ operation is indicated when 
the x-ray shows dislocated bone pressing 
upon the spinal canal. 

1 1 . A patient with fresh fractures should 
rarely^ be subjected to operative inter- 
ference. In cases of a complete transverse 
lesion of the cord, operative interference 
can do no good. In cases of incomplete 
lesion in which there are indications for 
operation, it is more beneficial to wait 
two to three weeks. Later nerve operations 
are indicated in cases of progressive symp- 
toms and when adhesions are present. 

12. All patients having injury to the 
cauda equina should be operated upon, 
since the nerves of the cauda equina are 
capable of regeneration. 

13. In late cases in which pain still 
exists, nature has not ankylosed the injured 
region of the spine and if patient wants to 
return to strenuous back-bending labor, 
ankylosing operations should be con- 
sidered. Time is likelj' to be saved thereby 
and the patient permitted to labor without 
apprehension. The experience of the com- 
pensation companies however, is that 
these cases are worse off after the operation 
than before. Evidently the legal element 
is a factor, 
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MARCH (FATIGUE) FRACTURES OF THE LONG BONES OF 
THE LOWER EXTREMITY AND PELVIS* 
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M arch fractures or “fatigue” frac- 
tures of the long bones of the 
lower extremity and pelvis are 
frequently overlooked. It is chiefly an 
occupational disease of military life; asso- 
ciated with intense military training. The leg and the resultant backward stress 
incidence is low. In a nine-month period on the supporting leg during rigid march- 
from September i, 1943, to Maj'^ 30, 1944, ing. In the fibula he believes the fracture 
10,953 orthopedic cases were seen at an 
Army Station Hospital. Of this number 
twelve march fractures of the long bones 
and pelvis were encountered. 

The bones involved, in order of their 
frequency, were the tibia in six cases, 
the pelvis in three cases, the femur in two of marching with full field pack, with the 
cases (one involving the lower one-third added factor of the rotary mechanism of 
and one involving the neck), and the fibula the hip joint and the action of the hip 
in one case. muscles. 

Wilhelm, in 1940, attributed the pubic 
fracture to the antagonistic action of the 
abductors and adductors of the hip in 
forced and long marches. 

The author agrees with Camp and 
McCullough and Hamilton and Finklestein 
that march fracture of the lower extremity 


one of the characteristics of this type of 
fracture but did not give any clue to its 
etiology. 

Branch suggests that the fracture in the 
tibia is due to the upward swing of the 


to be due to repeated minor traumas. This, 
he claims, is frequently seen in artillerymen 
jumping off and on caissons and in ice 
skaters due to strain. In the femoral shaft 
it is his belief that it is due to running 
in a crouched position or due to the strain 


etiology 


All fractures of the march ty'^pe are 
characterized by solution of continuity 
without obvious, single violence. The onset 
is insidious, and a long period of time 
elapses before the patient presents himself 
for treatment. The inexperienced medical and pelvis is merely the response of the 


officer frequently attributes the soldier’s 
complaint to muscle strain, myositis, 
tenosynovitis or bursitis. 

This condition has been described under 
various names: Pseudofracture, such as 
the case described by Weaver and Fran- 
cisco who maintained that the condition 
was “a manifestation of non-suppurative 
osteomyelitis,” insufficiency fracture, “um- 
bauzone,” wear-and-tear fracture, exhaus- 
tion fracture (Henschell), insidious or 
overload fracture, callous tumor, etc. 
George . Brandt, of Mainz, wrote about 

which described 


weight-bearing skeletal frame to con- 
tinuous overstrain. The exact mechanism 
for the strain, fatigue, stress, or march 
fracture is unknown. For example, no 
explanation has been offered for the char- 
acteristic predilection of the site of these 
fractures. Tibias are usually fractured 
about three inches distal to the joint line; 
fibulas generally fracture in the upper 
third or at the lower end; femora are 
usually involved about three inches above 
the joint line or at the neck. It is the 
writer’s belief that just as in metatarsal 
a ‘creeping fracture,” which described march fractures, in which fatigue of t c 

*The data offered in this paper represent the author’s e.vperiencc in an Army Station Hospital while chic o 

the Orthopedic Section. 
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peroueus longus and tibialis posticus is 
an important etiological factor, so the 
fatigue or imbalance of muscles in the 
long bones of the extremities and pelvis 
is an important causative factor. 

MARCH FRACTURES OF THE TIBIA 

March fractures of the tibia are the 
most common of all march fractures of 
the lower extremity and pelvis except 
metatarsal march fractures. 

Clinical Features. The patient is usually 
a well developed male in good general 
health. In six march fractures of the tibia, 
three occurred in trainees eighteen years 
of age and three in trainees nineteen years 
of age. The periods of complaint of pain in 
the leg before the patients were hospitalized 
were seventy daj'^s, fortjr-five days, three 
cases of thirty days, and one of fourteen 
days, respectively. The length of military 
service in these patients was two months in 
One case, three months in two cases, and four 
months in three cases. The right and left 
tibias were involved in three cases each. 
Early in the history of the case there is 
generally vague pain, chiefly referred to 
the knee with muscle tenderness, stiffness, 
and bone tenderness in the upper third 
of the medial aspect. Later there is swelling 
with pitting edema and some increased 
heat and rubor. All motions of the knee 
joint are painless. Weight-bearing increases 
pain. In some cases the pain may be severe 
enough to disturb the soldier’s sleep. 

A -ray may be negative in the early 
stages. Later there is commonly some 
periosteal thickening on the medial and 
posterior aspect, at the junction of the 
upper and middle thirds of the tibia. The 
fracture then tends to spread thoroughout 
the diameter of the bone as a crack in 
ice would spread. The callus becomes 
greater in amount, but is never very exces- 
sive. In older c-iiscs tlic sIio\\ s 

zone of increased density in the area of 
Iraeture. There is usually no displacement. 
The fracture of the tibia mav look in- 
.''Tgnifteant and the patient may be returned 
to duty prematurely. This iiappcncd in 


Case IV. This soldier was admitted to the 
hospital January 31, 1944 ? with x-ray 
evidence of periosteal thickening without 
fracture line. He was placed on a non- 
weight bearing regime until March 5, 1944- 
During the absence on leave of the author, 
a subordinate medical officer permitted 
this patient to join the reconditioning 
program. While playing ball the soldier 
ran and fractured the tibia and fibula. 
The resultant fracture showed angulation, 
requiring closed reduction and the applica- 
tion of a cast. 

Treatment. Complete bed rest without 
weight bearing is permitted in cooperative 
patients. These “ice crack” fractures 
show no tendenc}'^ to displacement if 
weight bearing is not permitted. This 
non-weight-bearing regime is carried out 
for eight to twelve weeks, after which re- 
habilitation is undertaken. Physiotherapy, 
dry heat, and massage are prescribed, and 
active and passive exercises are encouraged. 
It is the writer’s belief that this form of 
treatment is preferable to plaster immo- 
bilization, as there is no problem of 
rehabilitating a stiffened knee or ankle, 
due to the fact that motion in these joints 
is encouraged early. There is also less 
atrophy of disuse in the muscles of the 
limb. 

REPORTS 

Case i. The patient, age nineteen, a 
farmer in civilian life, stated that he developed 
a slight ache in the knees after four or five 
marches, and had no other complaint until he 
went on a forced march the day before ad- 
mission which caused pain in the knee, leg and 
ankle which was severe enough to disturb his 
sleep that night. On examination, the soldier 
was a well nourished young adult, not appear- 
ing acutely ill, but walking with a slight limp. 
Complete physical examination was essentially 
negative except for increased heat over the 
middle of the right tibia and tenderness, most 
m.ykcd in the region of the upper and middle 
thirds. A-rays taken on April 3rd showed no 
evidence of march fracture. On April lo, 1944, 
there was slight subperiosteal calcification along 
the posterior and media! aspect of the upper 
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third of the right tibial shaft suggesting a march 
fracture. A march fracture was suggested. On 
Apn/ r8th, the roentgen o/ogist reported. "The 


conplaint he had made a number of marches, 
1 o which caused the pain to increase, 
iixamination was negative except for slight 



Fig. I. Case i, march fracture, right tibia. 


subperiosteal calcification of the upper shaft of 
the tibia has increased in amount in the past 
week. No definite fracture line is evident. The 
appearance, however, suggests a march frac- 
ture.” On June 7, 1944, the .x-ray report read, 
"There is early bony callus at the site of frac- 
ture of the upper tibial shaft.” (Fig. i.) 

Case ii. This patient, age eighteen, a 
former office boy, entered the hospital with 
the complaint of pain in the left knee. He 
stated that about a month previouslj^ while 
on a forced march, he developed pain in this 
region. This pain was referred to the ankle 
and was increased b3^ carrjnng a pack. At 
first he paid little attention to the pain, but 
as it became gradually worse he reported to the 
dispensary. Since the initial appearance of his 


swelling on the medial aspect of the upper 
third of the left tibia with point tenderness in 
this area. X-ray showed subperiosteal calcifi- 
cation of the posterior and medial aspect of the 
upper shaft of the left tibia. No definite frac- 
ture was seen, but there \s as a zone of increased 
density through the shaft at this point. The 
diagnosis was march fracture of the tibia. 
(Fig. 2.) . . f 

Case hi. The patient, age nineteen, a inr- 
mer farmer, inducted into the army on Septem- 
ber 30, 1943, stated that on December 27, r943» 
while marching back from a night problem, he 
developed pain in his left knee and in the upper 
third of the lower leg. He reported to the dis- 
pensary two days later and was given a lini- 
ment and returned to dutj". On Janu.ari' 3> 
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IQ44, while in the field taking combat training, 
the pain became so severe that he was unable 
to continue. On .January 8th, he was hospi- 


tion of the upper and middle thirds of the left 
tibia. (Fig. 4-) On March 4th the soldier was 
transferred to the reconditioning ward. Iwo 



Fio. 2 . Case n, march fracture, left tibia. 


taiized. On examination there was marked 
tenderness about three inches below the joint 
line over the left tibia witli some localized 
rubor and tenderness. A'’-ray showed a break 
through the cortex of the left tibia three Inches 
IjcIow the articular surface. Very sliglit callus 
was present. On January 31st the recheck .v-raj- 
showed moderate callus present. This patient 
was treated with bed rest and local heat for 
pain, and after four or five days he had no 
further complaint. (Fig. 3.) 

C\sn iv. The patient, nineteen years of 
age, a truck driver in civilian life, stated that 
on January i, 1944, while on a fourteen-mile 
forced march he noted sharp pain in the upper 
third of the left leg. This area was tender to 
touch. 1 he pain became severe, but he con- 
tinued his march. The following day he went 
on another hike, but had to fall out because 
of the severity of the pain. He was sent back 
to the barracks where he did light duty for 
about two weeks. As the condition became 
worse, he was sent to the hospital on January 
2Sth for .\-ray and was hospitalized on January 
jist. I'.xamination revealed no swelling, but 
there was marked point tenderness over tiic 
mwlinl aspect of the upper third of the left 
tibia, .\-ray showed subperiosteal thickening 
of the mwlial and posterior a.spect at tiic junc- 


days later, while playing ball, he ran and his 
left leg gave way. There was some deformity 
and swelling in the region of the old march frac- 
ture. An .v-ray revealed a complete, simple 
fracture of the left tibia through the march 
fracture site and also a fracture of the fibula. 
(Fig. 5.) The tibia was manipulated and 
immobilized in a plaster of paris cast, with the 
fracture in good position. 

Case v. The patient, eighteen j'ears old, a 
musician in civilian life, was inducted into the 
army July 24, 1943, and stated that after a 
forced march in Octobet he developed pain in 
the right leg. This pain was not very severe in 
character and so he did not report on sick call. 
Seventy days later, while on bivouac, pain re- 
curred. The dispeftsary officer sent him to the 
hospital for .x-ray on December 22nd. The 
.x-ray revealed subperiosteal thickening along 
the inner and posterior aspect of the shaft of 
the tibia; no fracture line was visible. On c.vanii- 
nation there was slight swelling and tenderness 
over the middle third of the shaft of the tibia. 
Routine blood and urine examinations were 
negative. On a regime of bed rest and local 
he-it the soldier made an uneventful recovery, 
and at no time demonstrated complete fracture. 
The .x-ray report of .March 6th was as follows: 

Right leg, there is a thickening of the cortex 
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along the inner and posterior aspect of the 
shaft of the tibia about six inches above the 
ankle joint, the result of an old well healed 
march fracture.” 



Fig. 3. Case iii, marcli fracture, left tibia. 


Comment. Although the fracture in 
this case was not in the typical location 
for a march fracture of the tibia, and 
although no fracture line with condensation 
of bone developed, I believe this man 
had a march fracture of the tibia, but due 
to the bed rest regime and the removal of 
weight bearing, the process was aborted. 

Case vi. This soldier, age eighteen, while 
running the obstacle course on January 22, 
1944, experienced dull pain in the upper third 
of the right leg. That night he noticed sharp 
pain in the leg, and the anterior upper third 
became swollen and tender. The following 
morning he reported to the dispensary and was 
given a liniment to rub on the leg, but the pain 
persisted. His leg was painful on walking, but 
after four weeks the pain had almost com- 
pletely subsided. The patient noted, however, 
that if he stood on his right leg and turned to 
the right, he would again have pain in the upper 
third of the leg. He also noted that walking over 


uneven terrain would cause distress. Two weeks 
prior to hospitalization the condition became 
more severe and he again went to the dispen- 
sary. This time he was sent to the hospital for 
-v-ray, but was returned to full duty. On March 
6th, while standing on the combat range talk- 
ing to a fellow soldier, he was given a shove and 
experienced sharp pain in the right leg. This 
was so severe that he was hospitalized. Com- 
plete physical examination was negative e.\cept 
for diffuse swelling on the anterior and medial 
surfaces of the upper third of the right leg. 
There was increased heat and marked point 
tenderness three inches below the joint line. 
A-ray taken on March 8th revealed a march 
fracture through the shaft of the tibia about 
three inches below the knee joint with a moder- " 
ate amount of callus at the fracture site. With 
bed rest the pain subsided rapidly, and the 
soldier made an uneventful recovery without 
disability. 

MARCH FRACTURE OF THE FIBULA 

One case of march fracture of the 
fibula was encountered. This fracture 
has a predilection for two areas, one in 
the upper third of the fibula and the other 
just above the tibiofibular joint. The case 
the upper third of the fibula and the other 
just above the tibiofibular joint. The case 
described by Weaver and Francisco was 
undoubtedly one of this t3^pe. Hamilton 
and Finklestein described a march frac- 
ture of the lower end of the fibula occurring 
bilaterally. 

Case vii. This soldier, age nineteen, a 
former switchman, complained of pain in the 
left lower leg for about two weeks prior to 
admission to the hospital. It was characterized 
by cramping of the muscles of the leg and foot. 
The soldier denied any injury to the leg. He 
had completed ten weeks of his seventeen-wee 
basic training cycle. At no time had he ev'cr 
fallen out of a march. Long or forced marches 
increased the pain. Two days prior to hospiW 
ization the soldier was not able to stand on lus 
foot on getting out of bed and required help 
to walk to the dispensary. Physical examination 
shoved a tall, robust, jmung male in no acute 
pain or distress. The left leg was swollen an 
tender and was a half inch greater in circum 
ference than the right leg at the level of t le 
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calf muscles. There was tenderness on pal- march fractures of the femur 
pation but no edema. The .v-raj'^ report of 

April 7, 1944, read: “There is a small area of March fractures of the femur occur 
subperiosteal calcification along the medial at two common sites: the neck, and the 



Fig. 4. Case iv, march fracture, left tibia. 


apect p the left shaft of the fibula. This 
change is also seen posteriorly and to a lesser 
degree on the lateral aspect.” The roentgen- 
ologist at that time stated, “This may repre- 
p’lit an early march fracture, although the 
ocation IS somewhat against it.” On April i8th 
the Y-ray report read, “There is a well defined 
hair fine frp-ture through the mid-shaft of the 
iliiila witli bone condensation along the frac- 
ture line and with considerable callus at this 
sue. I he appearance is that of a march frac- 

.V-n' ’944- stated. 

he Iraeturc line is not visible at this e.\-aini- 
nation, hut there is an increase in the callus 
a Knit thcYmarch fracture of the mid-fibula.” 

p. d.) With bed rest and without immobili- 
^ation the pain and spelling subsided qiiickiv, 
‘ .m uneventful recovery was made, and the 
soldier was discharged to dutv. 


shaft, about three inches above the joint 
line. Two cases are herein reported, one 
involving the neck of the right femur 
in a thirty-one-year-old soldier, and one 
involving the lower third of the right 
lemur in an eighteen-year-old soldier. 
1 he historj’^ is usually of an insidious char- 
acter, frequently overlooked bv medical 
oiheers who are not acutely aware of this 
condition. The period of time between 
the initial complaint and hospitaliza- 
tion was three weeks and one month, 
respectively. 

Trca/mcnf. Fractures of the lower end 
of the femur are treated by bed rest and 

ICC crack fractures show no tendenev 
to d,spl„co„.c„t. Thb regime is more safe' 


228 


American Jouriuii of Siiratry Lcveton — ^March Fracturcs 


pLaiiuAiiY, 19)6 


factory because rehabilitation is greatly 
facilitated by the lack of stiffness of the 
joints and the absence of atrophy of disuse 
of the muscles. 



Fig, 5. Case iv, fracturt thcough site of march fracture. 


In fractures of the neck of the femur 
the application of a plaster double spica 
cast is indicated, as there is a tendency to 
coxa vara deformity. Branch reported 
the use of a three-flanged nail in one of 
his cases and the necessity for a high inter- 
trochanteric osteotomy for a case of 
non-union. 

Case via. This soldier, age eighteen, 
stated that one month prior to hospitalization 
he began to have soreness of the muscles above 
the right knee. He reported to the dispensary 
on one occasion and was told to apply hot 
towels. This gave no relief. The pain seemed 
to radiate down into the lower part of his leg. 
He fell out of none of his marches prior to this 
complaint. On December 15, 1943, he started 
on a forced march, but had to fall out because 
of pain. He again reported to the dispensar.y 
and was sent to the hospital for .x-rajc That 
same da3' he made a fifteen-mile hike. He could 
hardly make it because of the severe pain. On 
December zoth he n ent through the infiltration 
course and stajmd on duty until he was ad- 


mitted to the hospital. The .v-ray shouted a 
typical march fracture about three inches 
proximal to the joint line with condensation 
along the fracture site. (Fig. 7.) 

Case ix. This soldier, age thirty-one, had 
been a lumber camp worker. He tvas inducted 
August 10, 1943. Three weeks prior to hos- 
pitalization this soldier began to have severe 
pain in the right hip. There was no history of 
injury. The following day he reported to the 
dispensary but was sent back to duty. The next 
day he reported on sick call again, xvas placed 
on quarters status for two days, and was again 
sent back to duty. Lying down would relieve 
the pain, but on putting weight on the leg, the 
pain was severe. As he could not do full duty, 
he was given light duty. On December 22, 1943, 
an -v-ray of the hip xvas made and the soldier 
was admitted to the hospital. The x-ray^ showed 
a fracture of the neck of the femur one-half 
inch above the intertrochanteric line with the 
fragments in good position. (Fig. 8.) On Janu- 
ary 26th a double spica cast xvas applied, xxith 
the leg in abduction. On February 23, 1944, a 
moderate amount of bony healing had taken 
place, but there was slight coxa vara present. 
After eight weeks in the cast, it xxas bivalx'cd 
and the posterior half was used at night and 
physiotherapy xvas instituted. No further de- 
formity in the region of the fracture occurred, 
and the soldier made an uneventful recovery. 

MARCH FRACTURES OF THE PELVIS 

Three cases of march fractures of the 
pelvis are herein recorded. These cases 
occurred in soldiers twenty^-three, thirty- 
four, and thirty-six years of age, respec- 
tively. The periods that elapsed hetxv'ecn 
initial complaint and hospitalization xvere 
seven weeks in one case, and six xx'eeks 
each in the remaining txvo cases. This 
fracture has a predilection for the inferior 
ramus of the pubis. The early .v-ray shows 
characteristic callus which may 

exhibit cystic areas, giving rise to the 
appearance of a bone tumor. There is no 
tendency for the fragments to displace- 
The treatment consists of bed rest until 
the spasm of the adductor musch group 
subsides, followed by limited activity for 
a period of two months before returning 
the soldier to full duty. As the discomfort 
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after a short period of bed rest is minimal, soreness, stiffness, and pain in the left groin, 
soldiers are placed on the reconditioning The day before hospitalization this soldier had 
program after two or three weeks. made a twenty-mile hike. This march was ac- 



Fic. 6. Case VII, march fracture, left fibula. 



p°7ww„r’ 

had been i nicii cutter. 1 Ic complained' of pain diaimosis of dispensary the 

n the iclt uroin .„ui sn^^d that about he fas rdf f made, and 
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Fig. 8. Case ix, rtiarcli fracture, neck of femur, right. 


February, 1946 



Fig. 9. Case xi, march fracture, right pelvis. 



Fig. 10. Case xii, march fracture, right pelvis. 



Voi . LXXI, No. 2 


Leveton March Fractures American Journal of Surptry 


231 


he was in his fourteenth week of his seventeen- 
week training cycle. The soldier was unable to 
recall any specific incident that might have 
caused the above complaint. Examination was 
essentially negative except for some tenderness 
over the pubie ramus. There was no muscle 
spasm, and all motions of the left hip were 
normal. A'-ray showed a fracture of the inferior 
ramus of the pubis with a faint band of in- 
creased density throughout the bone. After 
two weeks’ bed rest the soldier had no further 
complaint and was sent to the reconditioning 
ward and made an uneventful recovery. 

Case xi. A twenty-three-year-old soldier, a 
soda fountain attendant in civilian life, com- 
plained of pain in the right groin. This occurred 
while running over the obstacle course six weeks 
prior to hospitalization. Pain was aggravated by 
walking and jumping. At the time of injurj' he 
was in the fifteenth week of his seventeen-week 
training cycle and had been able to make all 
his hikes and marches. Physical examination 
was essentially negative. He was a well de- 
veloped male in no acute pain and had localized 
tenderness over the right pubic bone, with some 
muscle spasm in the adductor group. All 
motions of the right hip were free and painless. 
A'-ray of May 12, 1944, revealed a fracture 
through the inferior ramus of the pubis with a 
small amount of callus at the fracture site, 
(kig- 9-) 

Case xii. A thirty-six-year-old soldier, in- 
ducted into the army November 26, 1943, was a 
waiter in civilian life. He stated that on or 
about February i, 1944, while digging a fox- 
hole, he developed pain in the right groin. This 
was not severe, and he was able to complete his 
task. For the next two weeks he continued to 
train with his company. The pain became more 
intense daily, and when he was unable to go 
over the obstacle course, he was told to report 
to the dispensary. At the time of injury this 
soldier was in the eleventh week of his training 
cycle. Physical examination revealed a small, 
\\ell developed male, in no acute pain. There 
was some muscle spasm in the adductor group; 
ail motions of the hip were normal except 
adduction of the thigh, which was painful. 
.\-rays on March to, 1944, revealed an early 
march IVacturo through the junction of the 
right inlerior ramus of the piii)is and ischium 
with a slight amount of callus at the fracture 
site, ii-ig. lo.) On April 4th, there was a 
nuKlcrate amount of callus. ,'\fter three weeks’ 


bed rest, the soldier was placed on the recon- 
ditioning program and made an uneventful 
recovery-. 

SUMMARY 

1. March or “fatigue” fracture is 
primarily an occupational disease asso- 
ciated with militarj’^ training. 

2. Because of the insidious nature of 
the disease, many cases of march fracture 
are overlooked bj' the uninitiated. 

3. Etiologj" is obscure, but the author 
believes, as in cases of march fracture of 
the metatarsals, that it is due to muscle 
fatigue or muscle imbalance. 

4. March fractures occur in specific 
areas of predilection. 

5. AT-ray appearance is that of an 
“ice crack” fracture. 

6. Displacement of fragments is un- 
usual except in the case of fracture of 
the neck of the femur, where, if the frac- 
ture is not protected from weight bearing, 
co.xa vara commonly occurs. 

7. March fractures, even if incomplete 
and not of striking .v-raj' appearance, 
must be treated with great respect, and too 
early weight bearing should be prohibited. 

8. Ideal treatment of march fractures 
of lower extremity and pelvis is bed rest 
and prohibition of early weight bearing. 
In fractures of the neck of the femur, 
immobilization is indicated. 

9. No case of delayed or non-union was 
encountered. 

10. In 10,953 orthopedic cases seen 
in a period of nine months at an Army 
Station Hospital, twelve cases of march 
fracture of lower extremity and pelvis, 
excluding metatarsal march fractures, were 
encountered. 

n. Case histories of six march frac- 
tures of the tibia, one of the fibula, two 
of the femur, and three of the pelvis were 
reported. 
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PENICILLIN THERAPY AS AN ADJUNCT TO 
GENITOURINARY SURGERY* 

REPORT OF ELEVEN CASES 


Charles Pierre Mathe, m.d. 

Director of the Department of Urologj-, St. iMarj'’s Hospital 
SAN FRANCISCO, CALIFORNIA 


I N surgical interventions on the genito- 
urinary organs control of infection is 
of the utmost importance. A successful 
outcome depends not only upon judicious 
choice, well timed application and skillful 
execution of the operative procedure, but 
also upon minimizing infection. Penicillin 
offers us a potent antibiotic which has 
proven far superior to the other chemo- 
therapeutic agents now at our command. 
We have emploj^ed it in a sufficient number 
of surgical cases to justify our opinion 
that it is a valuable adjunct in the prophy- 
laxis and treatment of infection. It destro\'s 
susceptible organisms invading the genito- 
urinary tract, general circulation and 
operative wounds. The many cases of 
venereal infection which responded rapidly 
to penicillin therapy will not be discussed 
in this communication, because surgical 
intervention was not a part of their 
treatment. 

Until reccntlj’, in civil practice the 
availability of penicillin has been limited. 


seating overwhelming infection of the 
genitourinary organs for whom operation 
was contemplated. Lately, the compound 
has become more plentiful, and we are 
employing it in a greater number of opera- 
tive cases as a prophylactic measure 
against infection. Penicillin is equally 
valuable as a curative agent when infec- 
tion has developed after operation. The 
material has the advantage of being non- 
toxic and rapid in action; in the aged 
prostatic \vho is usually intolerant to 
sulfatherapy, it is often a life-saving 
measure. Its importance is enhanced by 
its bacteriolytic effect on staphylococci, 
which have proven refractory to sulfa- 
therapy. Although it is a pow'erful weapon 
in combating infections of the genito- 
urinary organs, it should be considered 
only in conjunction with adequate surgical 
intervention such as drainage of pus 
and operation for relief of encapsulated 
infection. 


Mowever, we have been able to secure an 
adequate quantity for use as an adjunct 
to the surgical treatment of hypertrophy 
of the prostate, perinephritic abscess and 
cortical abscess formation of the kidney. 
N\ e have also employed it for the relief of 
acute exacerbations of chronic pyeloneph- 
ritis, attacks of secondary infection asso- 
ciated with tuberculosis of an acquired 
solitary kidney, and encrusted cystitis 
associated with bladder diverticulum. In 
our hands it has been very elTcctive in the 
preliminary management of patients pre- 


CASE REPORTS 

Case i. No. 107402. R. D., aged eighty- 
four, entered St. Mary’s Hospital, August 
^944. for relief of complete urinary reten- 
tion due to hypertrophy of the prostate. The 
patient presented coronary disease and ad- 
vanced urinary infection; the offending organ- 
isms were Gram-positive cocci and diplococci 
and Gram-negative bacilli. Medical supervision 
was carried out by Dr. S. P. Lucia. On Septem- 
ber i3tli, suprapubic prostatectomy was per- 
formed, and a trilobar gland weighing 140 Gm. 
was removed. Following operation, mild wound 
infection and marked psychosis developed. A 
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total of 3,000,000 units of penicillin was ad- 
ministered by intermittent intragluteal injec- 
tion. On the day following institution of 
penicillin therapy, the general well being of the 
patient was improved and psychic symptoms 
had disappeared. Wound infection rapidly 
subsided, and urine gradually cleared; on 
September 25, culture revealed the presence 
of only Gram-negative bacilli. 

Case ii. No. 123580. M. S., aged seventj'- 
three, entered St. Mary’s Hospital, December 
16, 1944, for relief of complete retention due 
to hypertrophy of the prostate. The patient 
presented marked debility, coronary disease 
and azotemia. Back pressure on the kidneys 
was relieved by indwelling catheter drainage 
for two weeks. On December 29th, a trilobar 
adenoma weighing 32 Gm. was removed by 
suprapubic prostatectomy. On December 
31st, pneumonia and severe mixed urinary 
infection developed, accompanied by high 
fever (104. 2 °f.). Penicillin therapy was in- 
stituted, a total of 3,000,000 units was given 
intragluteally. Pneumonia rapidly resolved 
and the urine gradually became clear. On 
January 2, 1945, suppurative orchiepididymitis 
appeared, which required drainage. It is in- 
teresting to note that in the pus obtained from 
this abscess only Gram-negative bacilli were 
recovered. 

Case in. No. 109860X. J. C., aged sixty- 
five, entered St. Mary’s Hospital, December 
26, 1944, for relief of complete retention due 
to collar-type hypertrophy of the prostate. 
Transurethral resection had been carried out 
five years previously, resulting in relief of 
symptoms to the present time. Overwhelming 
infection due to Streptococcus faecalis and 
Gram-negative bacilli caused added swelling of 
the remaining portion of the prostate, blocking 
the neck of the bladder. Infection was favored 
by a vesical diverticulum. At time of cysto- 
scopy, January 2, 1945, Gram-positive cocci 
and diplococci and Gram-negative bacilli were 
recovered. Penicillin therapy was instituted 
one week before operation to control infection 
and prevent dissemination during intervention; 
a total of 2,000,000 units was given intra- 
gluteally. On January nth, transurethral 
resection was carried out; the channel formerly" 
made between the trigone and verumontanum 
was widened. The patient returned home 
relieved of symptoms of prostatism. A signifi- 
cant observation is that on the day of operation 
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culture revealed Gram-negative bacilli only; 
the cocci which were playing an important 
role in this case had been entirely destroyed by 
preoperative administration of penicillin. 

_ Case iv. No. 122984. E. C., aged forty- 
eight, entered St. Mary’s Hospital, December 
12, 1944, for relief of partial retention (residual 
urine 150 cc.) due to infected prostatic hyper- 
trophy. Azotemia and advanced coronary 
disease were present. Medical supervision was 
carried out by Dr. A. P. Diepenbrock. Before 
hospitalization, after a long period of prepara- 
tion by intermittent catheterization and sulfa- 
therapy, transurethral resection was carried 
out on December 13th. Thirteen days later, 
overwhelming infection of the urinary tract 
developed, characterized by febrile reaction, 
frequency, etc. Offending organisms were 
Gram-positive cocci. Streptococcus faecalis and 
Escherichia coli. A total of 2,000,000 units 
of penicillin was administered intragluteally. 
Symptoms of prostatism subsided and the 
urine cleared gradually. The patient is still 
under medical care for coronary disease. 

Case v. No. 60028. P. P., aged sixty-five, 
entered French Hospital, January 2, 1945, for 
relief of complete retention due to hypertrophy 
of the prostate. Pronounced mixed urinary 
infection was present, including Trichomonas 
vaginalis. The urine was so turbid and filled 
with mucus that it blocked the retention cath- 
eter, whicli had to be changed at frequent 
intervals. After twenty-five days of preparation 
by continuous catheter drainage, azotemia was 
controlled sufficiently to permit operation. 
Suprapublic prostatectomy was carried oot on 
January 27th, and a trilobar prostate weighing 
125 Gm. was extirpated. A few days before, 
intragluteal penicillin therapy had been msti 
tuted for the purpose of controlling infection, 
2,400,000 units were given in all. The patient 
"made a smooth convalescence. On February 
24th, four weeks after operation, the urine was 
entirely" clear, contained no pus and was nega 
tive to culture. _ 

Case vi. No. 29417- J- T, aged li ty-Jm 
entered Southern Pacific General Hospita , 
January 19, 1945. for relief of retenticn due 
to hypertrophy' of the prostate comp ica c 
by' prostatic calculi. Many y'ears ago, a b a cr 
stone had been removed by cystolithotomy. 
Patient was a good risk, and presented on y 
mild infection of the urinary tract. Alter 
preparation by' intermittent cathctcrizat/on. 
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suprapubic prostatectomy was carried out on 
January 31, 1945. Considerable pericystitis 
was encountered, and collar-type hypertrophy 
containing stones was found to be quite ad- 
herent on enucleation. During operation, the 
peritoneum was accidentally opened and in- 
fected urine flowed into the peritoneal cavity. 
The tear was closed by suturing it to the 
bladder wall with interrupted catgut sutures. 
Penicillin therapy was immediatelj’^ instituted 
as a prophylactic measure against infection 
of the abdominal cavity; a total of 1,000,000 
units was given intragluteally. The patient 
made an uneventful recovery; there were no 
signs or symptoms of peritonitis. 

Case vii. No. 45449. L. S., aged sixty, 
entered Southern Pacific General Hospital, 
February 12, 1944, for relief of complete reten- 
tion due to hypertrophy of the prostate 
complicated by bladder stones. The patient pre- 
sented marked debility, anemia, azotemia and 
advanced infection of the urinarj" tract. Back 
pressure on the kidneys was relieved by in- 
dwelling catheter drainage for two and one- 
half weeks. Intravenous urography revealed 
advanced hydronephrosis of the left kidney, 
as well as back pressure changes in the right 
kidney. Culture prior to operation yielded 
Fscherichia coli. Two transfusions were ad- 
ministered. On February 26th, the trilobar 
prostate and twenty bladder stones were 
removed through a suprapublic incision. Intra- 
gluieal penicillin therapy had been instituted 
three days prior to operation, and was con- 
tinued until 3,000,000 units had been given. 
In spite of the advanced infection which had 
been iirescnl, the wound healed per primam 
and the patient, a poor risk indeed, made a 
good rcco\’ery. 

Case viii. No. 87612. A. H., aged forty- 
tv o, entered Southern Pacific General Hospi- 
tal, December 25, 1944, for relief of advanced 
infection of the right kidney. On April 21st, a 
large stone had been removed from this organ 
by pyelolithotomy. Operation was rendered 
extremely diflicult by the high position of the 
kidney; this organ was almost entirely intra- 
thor.icic. Urologic c.vamination revealed mul- 
tiple cortical abscesses of the right kidney 
complicated by perinephritic abscess. Sulfa- 
thcrapy was given a term of trial with no effect. 
Ivo days juior to surgical intervention intra- 
glutea! penicillin therapy was instituted with 
the oiiicct of precluding diffusion <)f infection. 


Two million units in all were given. On Decem- 
ber 30th, the perinephritic abscess was drained, 
and the kidney removed bj’’ subcapsular 
nephrectomy. Culture of perinephritic and 
kidney abscesses revealed Staphylococcus au- 
reus and Escherichia coli. The wound was 
thoroughly lavaged with saline solution and 
sprinkled tvith 4 Gm. of sulfonamide crystals. 
The patient made an uneventful recover}^ 
temperature returning to normal the second 
day after operation. The wound, in which a 
drain had been placed in the upper and lower 
ends, healed per primam. 

Case ix. No. 85496. R. M., aged forty- 
five, had repeated admissions to Southern 
Pacific General Hospital for treatment of 
tuberculosis of a solitary left kidney and the 
bladder, accompanied by secondary infection. 
The patient had undergone right epididym- 
ectomy for tuberculosis in 1932, left orchi- 
ectomj" for tuberculosis in 1939; and right 
nephrectomj' for tuberculosis in 1939. Febrile 
attacks responded slowlj^ to treatment con- 
sisting of dilatation of the ureter, kidne}’’ 
lavage and administration of urinary anti- 
septics including sulfonamides. At the time 
of the last attack, November 4, 1944, intra- 
muscular penicillin therapj^ was instituted in 
place of sulfatherapJ^ Sjmiptoms subsided 
much more rapidlj" than on previous occas- 
ions; furthermore, there has been no recur- 
rence since the administration of 3,000,000 
units. 

Case x. No. 84243. B. C., aged fifty-nine, 
had had several entries into Southern Pacific 
General Hospital for treatment of recurrent 
acute episodes of chronic bilateral pj'elo- 
nephritis. Urologic study in August, 1944, 
revealed bilateral infected hydronephrosis, 
ureteral stricture, cystitis and papilloma at 
the base of the bladder. Offending organisms 
were Escherichia coli. Gram-positive diplo- 
cocci and short-chain streptococci. A' bladder 
tumor was destroyed by fulguration. Infec- 
tion of the kidneys was treated by dilatation 
of the ureters and kidney lavage, and the 
patient was placed on several alternate courses 
of sulfa and mandelic acid therapy. Beginning 
September 4th, three million units of penicillin 
were administerc-d intragluteally. Following 
this, the urine became clearer and the patient 
greatly improved. Rechcck e.vamination on 
i ebruary 26, 1945. showed infection still 
present in the right kidney. Pyelograms re- 
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vealed a pressure defect probably due to 
abscess formation. Surgical drainage, or even 
nephrectomy, may be necessary in this case. 
At the time of intervention we propose to 
employ penicillin in order to prevent dissemi- 
nation of infection. 

Case xi. No. 88426. W. J., aged sixty- 
three, entered Southern Pacific General Hos- 
pital, February 20, 1945. He was referred by 
Dr. H. E. Rogers, of El Paso, Texas, for 
treatment of a bladder diverticulum accom- 
panied by encrusted cystitis. Cystoscopic 
examination revealed advanced cystitis present- 
ing numerous incrustations and hemorrhagic 
areas and a large diverticulum of the bladder. 
Urine was highly alkaline (hydrogen ion 
concentration 7), and culture revealed Esch- 
erichia coli and Staphylococcus aureus. Pre- 
operative intermittent intragluteal penicillin 
therapy was instituted (2,000,000 units in all), 
and rapid improvement ensued. The urine 
cleared, and the patient felt so well that he 
refused operation. Before discharge from the 
hospital, recheck cystoscopy showed great 
improvement in the condition of the blad- 
der; incrustations and hemorrhagic areas 
had disappeared, and the kidneys were free 
of infection. 

COMMENT 

Eleven cases are reported in which 
penicillin therapy was utilized as an 
adjunct to genitourinary surgery. Organ- 
isms commonly found in infections of the 
genitourinary organs and of surgical wounds 
are the various cocci; these often exist in 
symbiosis with bacilli. In the cases under 
discussion, organisms destroyed by peni- 
cillin w^ere Gram-negative and positive 
cocci and diplococci, and Gram-positive 
bacilli; .viz. Staphylococcus, aureus. Strep- 
tococcus faecalis and Trichomonas vagin- 
alis. Pyogens that constantly resisted 
penicillin therapy were Escherichia coli 
and other Gram-negative bacilli. HoNvever, 
the compound was highly effective in cases 
presenting overwhelming mixed infection 
in which these organisms participated, 
the urine usually having been rendered 
sterile at the end of four w'eeks. 

The resistance of bacterial species to 
penicillin is relative, the different strains 


exhibiting varying degrees of susceptibility. 
Perhaps the discouraging reports concern- 
ing the therapeutic merit of penicillin in 
mixed infections will be modified by purer 
extracts, greater dosages, higher concen- 
trations and more specialized culture 
methods which will reveal elusive anaerobes 
and other organisms Perhaps, also, more 
precise information will be forthcoming 
concerning that phase of bacterial growth 
at which the mold exerts its greatest lytic 
effect. According to Todd, this is the stage 
at which most rapid multiplication of 
organisms occurs; delayed growth antag- 
onizes the effect. This would account for 
the success obtained in the so-called pro- 
phylactic attack against penicillin sensitive 
organisms, and likewise for the therapeutic 
effectiveness of penicillin in early acute 
infections (young cultures). 

Streptococcus faecalis is an enterococcus, 
01 thermophilic form of non-hemolytic 
streptococcus,® which investigators have 
been in accord in declaring to be penicillin 
resistant. Helmholz and Chieh Sung to 
the contrary inform us that penicillin 
exerts a bactericidal effect on this organism 
at a level of 3 Oxford units per cc. of urine. 
Streptococcus faecalis was identified in two 
of our cases; postoperative cultures made 
after introduction of penicillin therapy 
no longer revealed its presence. 

The same researchers doubt the thera- 
peutic value of penicillin in combating 
Escherichia coli, since it has been shown 
that this rod is capable of producing an 
enzyme which destroys the in vitro bac- 
teriostatic activity of penicillin. | Steiner, 
in a recent report on the sensitivity 0 
Gram-negative bacilli to in vitro penicillin 
activity, studied six strains of Escherichia 
coli: one was completely resistant; t e 
other five displayed varying degrees 0 
susceptibility, actually requiring less peni 
cillin for complete inhibition of 
than did Staphylococcus aureus. Ine 
result of penicillin therapy in his 
which Escherichia coli was isolated from 
free pus in the abdomen due to a rupture^ 
gangrenous appendix,- is similar to o»rs 
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in Case vii. Escherichia coli was the only 
organism recovered on routine culture in 
this debilitated sixty-year-old prostatic 
who presented advanced urinary infection, 
bladder stones, left hydronephrosis, back 
pressure on the right kidney, anemia and 
azotemia. Indwelling catheterization, blood 
transfusions and penicillin therapy im- 
proved the grave condition of this patient 
so that prostatectomy could be safely 
carried out. Escherichia coli was not iden- 
tified on culture of the wound, and healing 
occurred per primam. Although culture 
before operation revealed only Escherichia 
coli, we believe that other organisms, 
most likely anaerobic, must have been 
present which were not isolated by routine 
methods, and therefore that the action of 
penicillin in this case was both therapeutic 
and prophylactic. In our other cases in 
which Escherichia coli were demonstrated 
in mixed infections, the action of penicillin 
was manifestly bacteriostatic, as dissemina- 
tion of infection failed to take place and 
the few colonies persisting after operation 
gradually disappeared. 

Recently also, total destruction of the 
in vitro bactericidal properties of penicillin 
by refractory strains of staphylococci 
has been reported, and similar studies are 
being made on non-staphylococcal organ- 
isms.'" We have considered it sound prac- 
tice to apply penicillin therapy on the 
basis of clinical improvement instead of 
withholding adequate treatment during 
the time required for bacterial study of the 
sensitivity of isolated organisms. When 
more is known of the antigenic action ol 
Staphylococcus and other penicillinase, its 
addition to routine media may result in 
obtaining successful cultures while peni- 
cillin therapy is being carried out. 

1 he satisfactory outcome in our seven 
cases of hypertrophy of the prostate is 
enliglucning from several points of view. 
In addition to presenting complete reten- 
tion, advanced urinary infection and azo- 
temia, three of these patients, two of 
whom were senile, had coronary disease 
.md were ]>oor risks, indeed. As complica- 


tions arose after prostatectomy, penicillin 
was administered therapeutically. The 
most remarkable feature in Case i, in 
w^hich the patient was eighty-four years 
of age, \vas the rapid disappearance of 
marked psychosis w'hich developed alter 
removal of a huge adenoma. Patients 
belonging to this age group are especially 
prone to such manifestations following 
prostatectomy. The etiology is not always 
clear, and the unfavorable outlook has 
been a bane to urologic surgeons.'^ Proof 
of the toxic origin in our case appears to 
lie in the fact that psychic symptoms had 
entirely disappeared twenty-four hours 
after introduction of penicillin therapy. 
Extensive mixed urinary infection, pneu- 
monia and suppurative orchiepididymitis 
follow'ed operation in Case ii. Response to 
penicillin therapy of all organisms except 
Gram-negative bacilli was dramatic; onlj'^ 
the latter Nvere recovered from the abscess. 
In Case iv, massive postoperative mixed 
urinary infection, including Streptococcus 
faecalis and Escherichia coli, w'hich devel- 
oped in spite of a long term of preliminary 
drainage and sulfatherapy, subsided after 
penicillin therapy was introduced. The 
therapeutic merit of penicillin in swiftly 
excluding the susceptible organisms which 
dominated the advanced mixed infection 
in these poor risk cases is indisputable. 

In the five remaining surgical cases 
penicillin therapy w'as started from two 
to seven days before operation. We find it 
extremely significant that when penicillin 
was administered prior to resection of the 
obstructing hypertrophic prostate asso- 
ciated w'ith pronounced mixed urinary 
infection, the only pathogens yielded bj" 
culture on the day of operation were Gram- 
negative bacilli. Certainly, destruction 
before operation of all other offending 
organisms contributed greatly to the 
smooth convalescence and rapid return 
to health e.vperienced by these elderly 
prostatics. We are convinced that in Case 
\i the entrance of infected urine into the 
abdominal cavity through a peritoneal 
tear that occurred during suprapubic 
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prostatectomy, was averted by immediate 
systemic administration of penicillin. 
Case vrii, on whom nephrectomy was per- 
formed for multiple cortical abscesses of 
the kidney and drainage established for 
perinephritic abscess, would not have 
fared so well without adjuvant penicillin 
therapy. Staphy/ococcus aureus and Esch- 
erichia coli were recovered from the culture 
material. Penicillin therapy, started two 
days preoperatively, succeeded in pre- 
venting dissemination of infection. Striking 
was the return to normal of tempera- 
ture on the second postoperative day. 
Doubtless, the synergistic action of sys- 
temic penicillin and local sulfonamide 
therapy^"' served to hasten per primam 
healing of the wound. 

Tubercle bacilli are insusceptible to 
penicillin therapy; however, associated 
secondary pyogens may be made to dis- 
appear rapiflly and often permanently 
under such a regime, especially if it is 
used in conjunction with systematic- 
ureteral dilatation. This combined treat- 
ment not only relieved our patient in Case 
IX of recurrent disabling attacks of second- 
ary infection involving a remaining tuber- 
culous kidney, but in our opinion also 
prolonged his life. In Case x, chronic 
bilateral pyelonephritis presenting numer- 
ous acute exacerbations existed in poorly 
draining hydronephrotic kidneys. Organ- 
isms recovered were Escherichia coli. 
Gram-positive diplococci and short-chain 
streptococci. The picture was rendered 
still more serious by concomitant vesical 
neoplasm and cystitis. Other forms of 
chemotherapy, including sulfonamides and 
mandelic acid had been utilized; the thera- 
peutic effect of penicillin was far superior 
to any. When surgical intervention becomes' 
necessary in order to deal with encap- 
sulated infection of the right kidney, which 
is suspected in this case, we plan to use 
systemic penicillin therapy as a prophy- 
lactic measure to avoid dissemination of 
infection and local application to favor 
wound healing. Penicillin therapy in Case 
XI resulted in disappearance of encrusted 


cystitis due to Escherichia coli and Staphyl- 
ococcus aureus. The well being of the 
patient was so improved that he refused 
operation for diverticulum of the bladder. 

Administration and Mode oj Action. 
Normally, penicillin is excreted rapidly 
and in high concentration in the urine. 
For this reason various means of prolong- 
ing its action have been utilized. Diodrast, 
para-aminohippuric acid, epinephrine and, 
experimentally, human plasma have been 
added to the solution; the material has 
been suspended in beeswax and in peanut 
oil; and local vasoconstriction has been 
produced by prolonged chilling of the site 
of injection, in an effort to reduce the 
rate of absorption and excretion. Rammel- 
kamp and Keefer showed that in diseased 
kidneys excretion of penicillin is much 
slower and plasma concentration is main- 
tained over a longer period than in healthy 
organs. Defective renal function was pres- 
ent in all our cases, making it unnecessary 
to use colloid penicillin. Retention of large 
amounts of the agent maintained constant 
contact of the mold w'ith infected tissues 
until body defenses were able to cope with 
the infection,'’ and doubtless played an 
important role in the striking response 
obtained in these seriously ill patients. 

The continuous intramuscular® and in- 
travenous’’ infusion technics are advocated 
by those who seek to maintain a more 
constant therapeutic level in the blood 
with a minimum quantity of the agent 
To date, oral administration of penicillin 
requires two and one-quarter times as 
great a dose as intramuscular injection. 
We prefer the intermittent intramuscular 
method, which has been well tolerated bj 
all our patients. We have used the sodium 
salt of penicillin, and our experience wit 
it has been entirely satisfactory. As yet, 
no standard dosage has been established, 
and the amount given depends upon t le 
individual case. In acute coccal infections 
such as pyelonephritis, cystitis, suppura 
tive perinephritis, etc., 300,000 
units of penicillin usually suffice, 
chronic mi.xed infections, such as prostati 1 
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and back pressure, over a period of years, 
and in infection developing after inter- 
vention, it has been our experience that 
two to three million units are required in 
order to obtain relief. In cases of chronic 
pyelonephritis recurrence is liable to take 
place. However, a single course of therapy 
is usually sufiicient to control the attack, 
although it may become necessary to 
subject the patient to similar courses later. 
Each of our patients received 20,000 units 
at four-hour intervals; the minimum total 
amount administered was 1,000,000 and 
the maximum 3,000,000 units. Penicillin 
fastness was not encountered by us; it 
is well, however, to give a large initial dose, 
— especially when the offending organism 
is a Staphylococcus. No untoward reac- 
tions were observed. One outstanding 
advantage of penicillin over sulfatherapy 
is that it produces no ill effects on the 
kidney, such as mechanical blockage of 
the tubules by concretions and toxic 
nephrosis. 

Prophylactic Use, Two types of pa- 
tients presenting themselves for operation 
on the genitourinary organs are encoun- 
tered: one in which slight or no infection 
exists, the other in which advanced mixed 
infection is present. In spite of rigid asepsis 
and antisepsis, infection is occasionally 
responsible for an unfavorable outcome. 
An instance comes to mind in which the 
superior infected pole of a kidney con- 
taining stones was resected. Subsequent 
overwhelming infection of the remainder of 
the kidney demanded nephrectomy. Had 
it been possible at that time to employ 
penicillin prophylactically, the kidney m ight 
have been spared. In the aged debilitated 
prostatic who is prone to infection and in 
whose case sulfonamides can rarely be 
utilized because they arc so poorly toler- 
ated, the preoperative use of penicillin 
will often prevent infection and start a 
poor risk case on a rapid return to health. 
It should be administered before inter- 
vention for the relief of renal cortical 
abscesses and pcrinejrhritic abscc.s.s. Usu- 
ally, coccal organisms predominate in 


such cases; these are penicillin susceptible. 
In all subjects presenting mixed infection, 
it is valuable in excluding sensitive bac- 
terial strains, thus preventing dissemina- 
tion of infection. In some cases, in which 
onl}'’ Gram-negative bacilli are recovered 
before operation, offending cocci are over- 
looked because of inadequate culture 
methods. In them, as in our Case vii, 
prompt administration of penicillin is 
judicious, as it may exert a therapeutic 
as well as a prophylactic action. 

Therapeutic Use. Penicillin is the ideal 
chemotherapeutic agent for the aged pros- 
tatic in whom infection has developed 
after operation. It ma^^ prove a life-saving 
measure in the presence of mixed infection 
following any intervention on the genito- 
urinary organs. Dramatic response has 
been reported when penicillin therapy was 
instituted after spillage of the contents of 
an infected renal cyst;^ however, prophy- 
lactic administration in this type of case 
would be particularly advantageous. In 
dealing with chronic infection of the 
urinary tract, one should not relj' on 
chemotherapy alone; it does not supplant 
operation for drainage or removal of 
encapsulated infection. When the kidney 
is infected, the importance of establishing 
proper drainage cannot be overstressed, 
and is a basic principle to which every 
conscientious urologist should adhere. Ure- 
thral strictures and obstructions at the 
bladder neck should be relieved by dilata- 
tion or operative intervention. The poorly 
draining, ptotic kidney should be supported 
by an adequate belt or permanently fixed 
by ncphrope.vv,” obstructing kidney and 
ureteral stones should be removed, etc. 
Of extreme importance is the establish- 
ment of adequate kidney drainage by 
regular progressive dilatation of strictures 
of the ureter. Ureteral stricture and ptotic 
kidney are conditions which are more 
common than one is led to believe. Ureteral 
dilatation is particularly indicated in pa- 
tients nephrectomiz.cd for tuberculosis, in 
whom stricture of the intramural portion 
of the remaining ureter is usually present, 
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favoring back pressure, secondary infection 
and even tuberculosis. 

Local Use. The wider use of penicilYm 
m operative wounds offers great promise. 
For the past five years it has been our 
custom to carry out thorough lavage of 
all genitourinary wounds with physiologic 
salt solution, followed by introduction of 
2 to 4 Gm. of sulfonamide crystals. There 
is no question that a less number of wounds 
in our kidney and prostatic patients broke 
down following this prophylactic measure.^- 
Now that a greater quantity of penicillin 
is available, so that it is no longer necessary 
to reserve it for grave cases only, we pro- 
pose to employ this more efficient material 
in place of sulfonamide crystals. Infection 
of most surgical wounds is due to an 
offending coccus; therefore, combined local 
and systemic therapy may be expected to 
elicit rapid healing. 

SUMMARY 

Penicillin is a powerful antibiotic which 
is of great value as an adjunct to surgical 
intervention on the genitourinary organs. 
It does not supplant operation for drainage 
or removal of encapsulated infection. 

Penicillin sensitive organisms present 
in infections of the genitourinary organs 
and surgical wounds are Gram-positive 
and Gram-negative cocci and diplococci. 
Gram-positive bacilli and certain strains 
of Gram-negative bacilli. Inadequate pres- 
ent day culture methods frequently fail to 
reveal offending anaerobes. Mixed infec-. 
tions are benefited by rapid destruction of 
susceptible organisms. 

Prophylactic use of penicillin materially 
aids in the prevention and control of 
infection. In cases of perinephritic abscess, 
kidney cortical abscess and infected renal 
cyst, it prevents dissemination of infection. 
In the aged prostatic, who does not tolerate 
sulfatherapj'^, it is an ideal antibacterial 
agent. 

Therapeutic use of penicillin readily 
controls acute infection; 300,000 to 500,000 
units usually suffice. In chronic mixed 
infections response is slower, and two to 


three million units are usually necessary 
to afford relief. 

Systemic administration of penicillin 
combined with local application in wounds 
favors prompt healing and smooth con- 
valescence. 

Eleven cases* are reported in which 
penicillin was used as an adjunct to genito- 
urinary surgery. Eight were poor surgical 
risks and presented overwhelming mixed 
urinary infection. Penicillin therapy, in- 

* Since submitting this article we have been able 
to use penicillin copiously and to observe its beneficial 
effects in an increasingly great number of cases. In addi- 
tion to those reported in my communication, 1 have 
nosv employed it in conjunction with genitourinary 
surgery in ninety-five cases. 

Southern St. 

Pacific Mary’s 

Hospital Hospital 


Suprapubic prostatectomy (includ- 
ing vasectomy) 12 9 

Transurethral resection (including 

vasectomy) i 1 1 

Nephrectomy 2 7 

Nephroureterectomy 2 

Ureterectomy i 

Nephrope.xy 2 17 

Nephrolithotomy and partial resec- 
tion of kidney 1 

Orchiectomy 4 3 

Orchidope.vy - 2 

Exploration of kidney and ureter. . i 

Regional resection of bladder for 

carcinoma i 

Cystolithotomy 2 

Nephrolithotomy 3 

Repair of hydrocele 2 3 


Repair of spermatocele and varico- 
cele 

Incision and drainage of kidney 

wound 

Nephrolysis, ureterolysis, renal 
sympathectomy, resection of 

aberrant vessel 

Renal sympathectomy 

Ureterolithotomy 

Ventral hernfop/asty (postopera- 
tive bladder operation) 

Excision of penis 


29 

Total 95 


All patients received 20,000 units of penicillin intra- 
muscularly at four-hour intervals until a total of one to 
five million units had been given, and the wound was 
lavaged with 25 per cent penieillin in isotonic saline 
solution. In all, the urine cleared rapidly and con- 
valescence was shortened. We observed prompt ivound 
healing in all but one patient, which manifested a reac- 
tion to catgut. 
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stituted prophylactically in six and thera^ 
peutically in five, controlled infection and 
hastened return to health in all. In this 
group of cases it has surpassed any 
other form of chemotherapeusis formerly 
employed. 
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THE CRITICALLY BURNED PATIENT 


Joseph C. Urkov, m.d. 

Chief of Plastic Surgery Section, American Hospital 
CHICAGO, ILLINOIS 


^VLTHOUGH the literature on burns 
per se is both exhaustive and 
exhausting, the strategy for the 
individual patient has been neglected in 
the emphasis on the tactics necessary to 
attack the various phases of the injury. 
The earnest physician who seeks practical 
advice to meet an immediate demand will 
find himself confronted with abundant, 
confusing, and sometimes contradictor}^ 
references in current literature, and with 
obsolescent technics in standard texts. 

This paper presents a practical clinical 
outline for the overall management of 
the critically burned patient, using tech- 
nics which have been found to be effective 


continue to fail through the stage of sepsis, 
with its infected granulations and accom- 
panying serious anemia, seepage of tissue 
fluids, and parenchymatous damage. Re- 
gardless of theoretical considerations, the 
physician is confronted with the necessity 
for management of the critical case, the 
patient who lives on from hour to hour, 
from day to day. 

Much has been accomplished in reducing 
immediate mortality from burns. Perhaps 
the most important field for reducing the 
casualty list still further lies in foreseeing 
and circumventing the various critical 
sequelae to the immediate trauma. The 
fluctuations in the course of such cases 


in both military and civil practice. No 
comprehensive review of the literature 
has been attempted, but pertinent refer- 
ences will be given in the discussion of 
the various stages of treatment. 

On the basis of the excellent clinical 
and research work of the past few years, 
accelerated by the war and by experience 
in civilian disasters, certain immediate 
routines have been evolved, including 
relief of pain, debridement, use of plasma 
and other supportive fluids, sulfonamide 
applications, pressure dressings and im- 
mobilization. The ensuing stages, which 
may include shock, toxemia, sepsis, granu- 
lation, and need for coverage with free 
grafts, are recognized. The physiology 
and pathology of these stages are being 
studied, but many questions are still 
unanswered. The mechanism of death 
from severe burns in any stage is still 
undefined, although contributing factors 
have been established. 

Many severely burned patients fail 
to survive the stages of shock or toxemia. 
Many that are carried through these 
stormy stages live for a month or two but 


must not merely be met; they must be 
anticipated. Every therapeutic aid must 
be employed to reinforce the struggle of 
the bodily mechanisms against toxemia 
and infection; no less important is the 
avoidance of any agent which might impair 
those mechanisms. 

Maintenance of the patient’s bodily 
equilibria is the primary need. All neces- 
sary physical measures should be carried 
out rapidly and gently, to prevent further 
trauma and to facilitate concentration of 
attention on supportive therapy. The 
patient does not die from the burn trauma 
itself ; he dies either as a result of intract- 
able circulatory imbalance and its sequelae, 
or as a consequence of inappropriate 
treatment, local and systemic. 

We must make certain that the tactics 
on one salient contribute to the overall 
strategy and do not conflict with tactics 
directed toward another salient. 

DIAGNOSIS OF “CRITICAL STATE 

Treatment should be instituted before 
critical symptoms and signs appear, not 
afterward. This means that if there is any 
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doubt as to the exact degree of severity 
the patient should be considered to be 
critically burned. Age and general condi- 
tion are, of course, also important factors. 
A patient whose burns are truly critical 
may show only an extensive hyperemia 
and small areas of charred skin on first 
inspection, so that it is not possible to 
determine the degree of the burn immedi- 
ately. Furthermore, as will be discussed 
later, the degree of the burn may be severe 
more as a result of improper treatment 
than of initial trauma. 

If 25 per cent or more of the body area 
is involved and the patient shows signs 
of previous, present, or impending shock, 
the “critical” treatment should be in- 
stituted at once regardless of any apparent 
superficiality of the burn. 

Cyanosis, unconsciousness, rapid and 
feeble pulse, are among the well known 
signs of shock. In burns an important sign 
may be the condition of the tongue. If 
it is dark brown and edematous, with an 
almost charred appearance, it is an infalli- 
ble indication that the patient is in critical 
condition. This sign may appear at any 
time during the first week. 

It has been pointed out that In burn 
cases shock may be present without 
notable signs.' This observation empha- 
sizes the importance of adequate treat- 
ment. It is far better to find that more 
than adequate care has been given to a 
moderate burn than it is to be confronted 
with a terminal emergency arising from 
inadequate treatment of a critical burn. 

COXTKOL OF PAIN 

Relief of pain is of course the initial 
consideration in any regime. Morphine 
is used as necessary to achieve it. Up to 
■'1 gr., given in Fi gr. doses, may be 
necessary in the first hour. 

However, it should be remembered that 
the more rapidly and gently the initial 
debridement and dressing arc carried out, 
the less need will there be for morphine. 
A satisfactory medicated pressure dressing 
is in itself a major anodyne. 


It has been pointed out that restlessness 
and delirium may be mistaken for pain, 
and that excessive administration of mor- 
phine may precipitate shock and terminal 
crisis; and it was suggested that bar- 
biturates might be utilized to lessen the 
amount of morphine- required. Overuse 
of the barbiturates, however, might in 
itself be dangerous, whether in the shock 
period with its constant threat of anuria 
or in the later stages; the extensive 
parenchymatous damage in the toxemic 
stage would interfere with hepatic destruc- 
tion or renal excretion of the barbiturate, 
and would magnify the possibiliw of toxic 
accumulation in the system. After the 
initial period codeine sulfate gr.) is 
given hypodermically three times a day 
and is usually sufficient to control pain. 

DEBRIDEMENT 

Debridement should be minimal, and 
all initial procedures should be carried 
out rapidly. Opening of blisters, painstak- 
ing removal of dead tissue, and vigorous 
cleansing are contraindicated. A critically 
burned patient may be past the initial 
shock upon arrival at the hospital, but 
the time spent in moving him about, 
plus the additional trauma of thorough 
debridement, may throw him into second- 
ary shock. Furthermore, excessive de- 
bridement and too frequent change of 
dressings have been responsible for the 
conversion of many a second degree burn 
into one of the third degree. Supportive 
measures to ward off shock and build up 
the patient’s reserve are the urgent con- 
siderations, rather than surgical perfection 
in debridement. In the average practice, 
too much time has been given to the burned 
areas, and too little consideration paid to 
circulatory imbalance. 

The areas should be cleansed lightly 
and rapidly with white soap and water, 
rinsed with physiological saline solution, 
and dried. In some instances, as in indus- 
trial accident cases, it may be necessary 
to use an appropriate detergent to remove 
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large quantities of grease or other foreign 
substance in the burned areas. 

Even if there has been no contamina- 
tion with soil, tetanus antitoxin should 
be given, in the usual prophylactic dosage 
of 1,500 units, after a preliminary test for 
sensitivity. 

initial dressing 

The initial dressing should control in- 
fection, supply pressure to check capillary 
dilatation and fluid loss, and prevent 
inspection and handling. The last item 
may be the most important. The value of 
pressure dressings has been firmly estab- 
lished. Various forms of such dressing, 
and the use of gels, plastics, serum, oint- 
ments and other adjuncts, have been 
advocated, each advocate offering con- 
vincing reasons for the superiority of his 
own particular technic. Such success maj- 
frequently be ascribed to the fact that all 
these methods serve to keep the physician 
from exposing and handling the injury 
while it is healing. 

In the practice of controlled exfoliation 
for correction of surface defects of the 
skin^ it has been noted that a‘ first degree 
burn will heal in four to five days if there 
is no interference; if it is dressed or in- 
spected too frequently it may resolve into 
a second degree burn. Similarly, a second 
degree burn will ordinarily heal in from 
ten to fourteen days, but may be con- 
verted to a third degree burn with frequent 
inspection and change of dressings. It 
is only in the later stage of granulation of 
third degree wounds that dressings re- 
quire frequent change to facilitate the 
reparative process. 

The use of tannic acid and similar surface 
films on burned areas is fortunately becom- 
ing obsolete.® The coagulum films serve 
to protect the area from interference, 
but invite serious problems when necrotic 
tissue is present and septic areas are 
encased. If the film is not water-soluble, 
its removal is difficult and traumatizing. 

If it is water-soluble, it does not prevent 
the escape of tissue fluid. Furthermore, 
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coagulating agents may produce serious 
systemic effects; tannic acid has been 
demonstrated to have a deleterious effect 
on the hepatic cells. 

The use of plaster dressings is praise- 
worthy from the standpoint of protection 
and immobilization, but also has the draw- 
back of being difficult to remove. In addi- 
tion, the odor from such dressings may be 
offensive and offers an institutional as well 
as an individual problem. 

The simple pressure dressing, using 
gauze, cotton waste material, and roller 
bandage, is therefore the method of choice. 
A moist pack is used because it molds itself 
to the part covered, and dries to a firm 
even cast which will not slip. The usual dry 
pack has a tendency to slide out of place 
even with the most careful transfixion with 
bandage and adhesive. The use of the moist 
pack offers advantages claimed for plaster 
dressings while retaining those of the usual 
pressure dressing. 

A word of caution against overenthusi- 
astic use of the roller bandage is in order. 
This is particularly true in burns of the 
extremities where too zealous application 
of pressure maj'' result in what might more 
appropriately be called strangulation. With 
a moist pack to obviate slipping there 
should be no temptation to use excessive 
pressure. 

The question of what agent should be 
used topically before bandaging has been 
another source of controversy. Simple 
grease applications for lubrication and pro- 
tection have the soundest physiological 
basis. In controlled exfoliation, for exam- 
ple, where no contamination is present, the 
use of bacteriostatic agents would be re- 
dundant. But in most traumatic burns 
contamination must be reckoned with and 
local use of sulfonamides is necessarj^ to 
reduce the possibility of spread of infection. 
Systemic use of sulfonamide is not recom- 
mended at any time in the course of a 
severe burn. To the difficulty of maintain- 
ing and checking therapeutic blood levels 
may be added the possibility of severe 
reaction and the dangers of inade- 
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quate excretion in a patient with wide- 
spread parenchymatous damage and renal 
insufficiency.' 

The objective, then, is to find a proper 
vehicle for the sulfonamide — one which, 
combining water and oil phases, will re- 
lease the drug in optimal amounts from the 
dressing to the burned surface. The fol- 
lowing preparation is our choice for the 
purpose: 


Petrolatum foo cc. 

Sorbitol mono-olcatc (oil soluble) 20 cc. 

Sorbitol mono-oleatc (water soluble) 3 cc. 

Sulfathiazole powder 50 Gm. 

Distilled water 500 


The petrolatum and the sorbitols are 
mixed and heat sterilized. The sulfathiazole 
is sterilized and dissolved in the sterile dis- 
tilled water. The solution is then emulsified 
with the petrolatum mixture, with aseptic 
precautions throughout the process. 

A quantity of 3 by 12 inch strips of fine 
mesh gauze arc placed in a sterile porcelain 
dressing tray. On top of these strips is 
placed a quantity of the prepared ointment. 
The tray is then covered and heat treated, 
below 21 o°F., just long enough for thorough 
permeation of the ointment into the gauze. 
Overheating tends to cause separation of 
the oil and water phases. 

The formula given above is esscntiallj* 
that of Jenkins et al. (the proportion of the 
water soluble sorbitol is slightly larger), 
who have published an excellent discussion 
of the problem of suitable sulfonamide 
vehicles.^ The use of the prepared gauze 
strips, already Impregnated with ointment, 
was devised to make possible a more 
uniform dressing and to facilitate its 
application. 

The usual water-soluble sulfathiazole 
ointments arc not recommended, since they 
dry out quickly and cause the dressings to 
adhere to the burned areas. 

1 he actual dressing is applied as follows: 
The sterile impregnated strips arc applied 
over the burned areas. Over the strips are 
applied 4 by 4 inch gauze sponges which 
have been dipped in physiological saline 
solution and then expressed. Over these 


are placed sterile a pads or cotton lint 
waste. The dressing is held in place ^yith 
heavy roller gauze bandage and sufficient 
adhesive tape to assure transfixion. The 
roller bandage should be applied with 
reasonable firmness to insure steady even 
pressure, but should not be drawn too 
tightty. The use of elastic roller bandage is 
to be condemned, since the tension it sup- 
plies is too great. If the chest or trunk is 
involved a binder is used for the outer 
covering. 

Once applied, the dressing is left undis- 
turbed for ten to fourteen days, and all 
measures are directed toward systemic sup- 
port rather than local care. Frequent 
re-dressing introduces infection, causes 
pain, checks normal proliferation of new 
epidermis or of granulation tissue, and 
destroys such new tissues as attempt to 
form despite the excessive handling. 

After debridement and dressing, the pa- 
tient is placed in bed in a slightly elevated 
position, the limbs also being slightly ele- 
vated. The use of the cradle has no place 
in modern therapy. 

Patients are more comfortable with a 
covering of bed sheets, without blankets. 
While actual chilling is to be avoided, it is 
now recognized that heat has no place in 
the management of shock, frank or in- 
cipient. We are dealing with a problem of 
excessive capillary dilatation, and our, 
efforts are directed toward controlling and 
reducing it rather than increasing it by 
such means as heat. 

PERIOD OF SHOCK 

For the first two to three days the danger 
of shock is ever present. All therapy is 
directed toward warding off circulatory 
failure. In the early stages the parenchyma- 
tous organs do not undergo damage as a 
result of toxemia but rather from the 
generalized edema and capillary hemor- 
rhages. If the edema is extensive in the 
brain or lungs early fatality results. 

Plasma transfusions should be started 
at once, and the dosage should be massive. 
Ten to 20 units (3,000 to 6,000 cc.) should 
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be given during the first forty-eight hours, 
the bulk of it during the first twelve hours. 
This should be supplemented with intra- 
venous or hypodermocJysis of isotonic 
electrolyte solutions (sodium chloride and 
sodium bicarbonate), some containing glu- 
cose (to furnish 400 Gm. for the first forty- 
eight hours). Such electrolyte solutions 
should be used in amounts roughly equal 
in volume to the amount of plasma used. 
If the patient is able to take some fluids 
by mouth, some of the electrolyte solution 
may be given in this fashion. However, in 
this paper we are dealing only with the 
critical case; and the patient in critical 
condition is ordinarily unable to take and 
to retain fluids given by mouth during the 
shock period. Our chief route of fluid ad- 
ministration must be parenteral; and our 
chief source of fluid must be plasma. 

In these cases the reduction in circu- 
lating blood volume is so great, and the 
areas for permanent loss of protein through 
seepage so large, that only massive substi- 
tution therapy can meet the demand. The 
electrolyte solutions are also needed to 
replace salt loss and to combat dehydra- 
tion, anuria, and parenchymatous damage. 
The suggested dosages of fluid seemed 
radical at the time the author first found 
them successful in combating shock in 
critical cases. It is interesting to note that 
a recent publication by Harkins et al.* 
under the auspices of the Subcommittee on 
Shock, outlines a routine of fluid adminis- 
tration which for critical cases would entail 
even larger volumes. This report is com- 
mended to the reader as an excellent sum- 
mary of modern fluid therapy, with details 
of preparations of suitable isotonic solu- 
tions and formulae for determining the 
necessary volumes of plasma. 

For the first seventy-two hours a close 
check of the urine is important. The pa- 
tient is catheterized each eight hours as a 
routine measure. This is more effective and 
less trying to the patient than continual 
efforts "to void. A satisfactory urinary out- 
put, of course, lessens the necessity for 
parenteral electrolyte solutions. 


FcniiUAnv. 

Oxygen is an important adjunct in sup- 
portive therapy. While there have been 
many arguments pro and con its value,’ 
clinical results have seemed to warrant its 
routine use in these critical cases. The 
margin of safety is so narrow that any 
increment may prove to be life-saving. The 
critically burned patient is placed in an 
oxygen tent for the first forty-eight hours, 
with occasional short rest periods to avoid 
possible respiratory irritation. The tent 
rather than the catheter or face mask is 
used because it is more comfortable for the 
patient and facilitates nursing care. 

Cardiac, respiratory, and circulatory 
stimulants are numerous and each has its 
proponents and opponents. No discussion 
of this subject will be attempted, for such 
drugs play only a minor r&le at best. Ade- 
quate return of blood to the heart and 
replacement of lost or displaced plasma 
proteins are the necessities of the body, and 
if these are provided artificial stimulants 
will ordinarily be unnecessary. 

PERIODS OF TOXEMIA, SEPSIS, 

AND GRANULATION 

With minimal trauma in dressing the 
wounds, with every precaution to husband 
the patient’s strength and make him as 
comfortable as possible, and with adequate 
fluid therapy, the shock period may be 
safely passed. But vigilance cannot be re- 
laxed during the ensuing weeks. 

The period of toxemia follows the period 
of shock, and is usually over by the time 
the initial dressing is to be changed. The 
period of granulation follows until repair 
is complete. A period of sepsis may be 
superimposed at any time following the 
shock period but is usually encountered 
following the toxemic stage. Sepsis is as a 
rule the result of improper care or of a 
delay of many hours between the inception 
of the burn and the arrival of the patient 
for treatment. 

Plasma ceases to be an important thera- 
peutic agent once the patient has entered 
the toxemic period. The emphasis nou is 
directed to use of whole blood and a deii- 
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cate control of electrolj'te output and 
intake. 

The initial hemoconcentration is usuallj' 
gone; but it must be emphasized that not 
only is the relative number of red cells 
reduced but also those cells which are 
circulating are not functionally normal. 
There has been much discussion of tissue 
toxins in these stages. It is sometimes for- 
gotten that blood, too, is a tissue, and that 
the red cell’s capacity as an oxygen carrier 
is quite as susceptible to obscure derange- 
ments as is the filtering capacity of a 
glomerular cell. Whole blood, therefore, is 
needed in order that the body receive an 
adequate supply of oxygen. It is required 
whether the anemia is frank or is masked 
by dehydration or malfunction of cells 
present in normal concentrations. Blood is 
thus given in the toxemic stage chiefly as 
an oxygen carrier. In the later stages of 
granulation it is needed to correct hypo- 
proteinemia and secondary anemia. 

If at the end of the third day the clinical 
condition of the patient is not satisfactory, 
it is advisable to give 500 cc. of whole 
blood even if the red count is 6 or 7 million. 
The results are frequently dramatic. It 
may be pointed out that with such high 
counts as these, the whole blood transfusion 
does not actually increase the count but 
serves rather as a dilution. The important 
factor, however, is that healthy red cells 
capable of function be present. 

In a frank anemia, larger amounts of 
whole blood will be necessaiy, and they 
must frequently be administered over a 
period of several days in order to bring 
the red count up to at least a low normal 
level. The red count should be carefully 
watched throughout the course, and whole 
blood should be used without hesitation 
whenever anemia threatens. Three to five 
transfusions of 500 cc. each are usually 
required each week during the first two 
weeks, but it may be necessary to give a 
transfusion daily. Washed red cells mav be 
given as an adiunct in amounts up to 
300 to 500 cc. each week. Rh typing should 
be a routine, since these patients must not 


be exposed to any possibilit}’’ of a trans- 
fusion reaction. 

Throughout the stages of toxemia and 
granulation the estimation of the necessary 
requirements for electrolytes and water is 
a difficult problem, but one Avhich must be 
solved. During the early toxemic period 
the massive tissue edema resulting from the 
initial shock is being resorbed, but fluid, 
protein, and salts are seeping from the 
burned areas. Vomiting may cause fluid 
and electrolyte loss. As the patient pjo- 
gresses into the stage of granulation, 
nutritional difficulties and protein loss from 
the areas may again lead to edema. There 
must be a continual balancing of these 
factors of protein, fluid, and electrolytes 
to avoid both the Scylla of edema and the 
Charybdis of dehydration. The reader is 
again referred to the article of Harkins et al. 
for valuable material on these phases. 

When large quantities of whole blood 
are given it is possible to reduce the 
amount of salt administered, although 
glucose and water will still be required. 
When less blood is needed, electrolyte ad- 
ministration must be increased. So far as 
possible fluids should be given by mouth; 
but if adequate intake cannot be main- 
tained, glucose in saline solution must be 
administered parenterally. 

Beginning edema may be signalized by 
perspiration of the unaffected areas of the 
skin and by urinary incontinence. If these 
signs appear the fluid intake should be cut 
50 per cent during the following twenty- 
four hours. Or if any seepage is observed 
from a site of injection, the fluid intake 
should be sharply reduced at once. 

Dehydration is usually marked by a 
sudden sharp rise in temperature from base 
levels, for e.xample, a rise to io4°f. from a 
consistent ioi°f. 

The urinary output should be closely 
checked and listed against the fluid intake. 
The condition of bed linen and dressings 
should also be noted and recorded as a 
check of fluid loss. If the urinarv volume 
drops below 400 cc. in twentv-four hours a 
hypodermoclysis of 1000 cc. of isotonic 
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saline should be given, constant watch 
being maintained for signs of edema. 

Abdominal distention is a common coni- 
plication in the third or fourth week and 
even if the percussion note is tympanic it 
is advisable to catheterize such patients 
occasionally. 

Prevention of edema cannot be accom- 
plished unless adequate protein levels are 
maintained. Such maintenance is difficult 
because of the loss of and increased need 
for. nitrogen. Loss of protein from Burned 
surfaces, in the urine, and from toxic alter- 
ations of tissue proteins, the increased need 
for protein for regenerating tissue and red 
cell proliferation, and the patient’s in- 
ability to ingest adequate nourishment are 
all factors in producing the typical hypo- 
proteinemia and negative nitrogen balance. 

Plasma is sometimes used as a protein- 
providing substance, but its relatively 
small protein content makes it an expensive 
source. If it is given late in the course, 
there may be a protein reaction, evidenced 
usually by minor chills followed by eleva- 
tion of temperature of two or three degrees 
for twenty-four hours. When plasma is 
used two units should be given, for if a 
reaction appears it will be no more severe 
with two units than with one. 

In critically ill patients in the third to 
fourth week, with sepsis superimposed on 
the granulation stage, it is impossible to 
furnish adequate nourishment parenterally 
and the patient usually refuses food by 
mouth. In such cases the nasal catheter 
must be used for duodenal feeding. It is 
left in place for fort3^-eight hours before 
removal for cleansing. 

Protein ;may be given in such forms as 
meat extracts, milk, or amino acids. The 
latter are theoretically ideal, but in prac- 
tice are difficult to ingest and to retain. 
Adequate intake of iron and of vita- 
mins, particularly vitamin C, should be 
maintained. 

Because of the parenchymatous damage, 
and the tendency to anuria and uremia, the 
use of sulfonamides by mouth is not recom- 
mended. As a prophylactic to forestall 


pulmonary infection and to prevent the 
spread of sepsis, penicillin is the agent of 
choice. After the first two weeks, if a 
septic type of temperature appears or if 
culture shows a mixed infection of a tj^pe 
accessible to penicillin, 200,000 units are 
given, divided for administration every 
three hours, over a twenty-four-hour 
period. 

It is unfortunate that penicillin is not 
suitable for local therapy in septic cases. 
Too much is lost in the dressings for it to 
be effective, and it is also quite irritating 
and painful when applied to the injured 
areas. 

INSPECTION, DEBRIDEMENT, AND CARE OF 
BURNED AREAS AFTER REMOVAL 
OF INITIAL DRESSING 

The initial dressings are left intact for 
ten to fourteen days. There is no rational 
excuse for inspection during this period. 
The burned areas are in almost all cases 
contaminated from the onset, and the sur- 
face bacterial count will not be lowered by 
dailj' change of dressings in the early 
stages. Indeed, with the usual hospital 
technics— use of the general dressings’ cart 
and so on — it will be raised. The necrotic 
tissue itself probably contributes little 
“toxic” material to the circulation, cer- 
tainly not enough to cause a fatality. 

Removal of dressings, and all subsequent 
inspection and re-dressing of the areas, 
must be carried out under aseptic con- 
ditions. While the initial debridement is 
usually done with proper aseptic technics 
in the surger}', the ordinary routine for 
care leaves open many paths of infection. 
Dressings for burn cases should be made 
up in individual packages, each containing 
sufficient material for a dressing, and 
appropriate instruments.® These packages 
should be sterilized, marked with the pa- 
tient’s name, and be at hand for each 
inspection, being ordered in advance on 
the hospital chart. The physician should 
be properl}’’ gowned and masked and the 
patient draped as for any aseptic proce- 
dure. With such precautions the incidence 



Voi- I.XXI. No. 2 


Urkov — Burns 


American Journal of Surgery 


249 


and severity of septic infections can be 
greatly reduced. 

When the outer layers of the dressing 
have been removed, the layer next to the 
wound may be found to be adherent. 
In such a case it should not be lifted off 
at once. Instead, a liberal amount of hydro- 
gen peroxide should be poured over the 
area. In a few moments it will be found 
that the dressing has loosened and may be 
gently removed. If a few spots are still 
adherent, the free dressing is deflected 
gently from the burned area and addition 
hydrogen peroxide is poured directly on 
the junction between the wound and the 
dressing. This procedure prevents any 
damage to the denuded areas or to tender 
new tissues. 

The degree of the burn may now be 
determined. The first degree burn will show 
hyperemia with complete epithelization. 
The second degree burn will show the 
exposed corium with many hair follicles, 
the appearance being similar to that of the 
donor site following the removal of a thin 
sheet of skin for grafting. There will be 
areas of complete epitheliazation. The 
third degree burn shows dull white patches, 
leathery dark brown coagulum, or healthy 
cherry red granulation surface. 

Complete debridement is now carried 
out. Blisters are opened and loose necrotic 
tissue is excised. If the area shows no 
healthy granulation tissue, grease dressings 
exactly similar to the initial dressing are 
applied. They are changed every three 
days, with debridement, until granulation 
tissue appears. If granulation tissue is 
present, wet dressings are begun in order 
to encourage the reparative process. Fine 
mesh gauze wet with distilled water is 
used to cover the areas, which arc then 
padded with wet gauze and encased in 
roller bandage. The dressings may be kept 
moist by means of Oxrrel tubes included 
within tiiem, or may be soaked three or 
four times a day and kejjt covered with 
cellophane or rubber. Sterile water is 
used for the soakings; in these large areas 
there danger of absorption or irritation 


from solutions of boric acid, magne- 
sium sulfate, salt solutions, and similar 
substances. 

SKIN GRAFTING USE OF HOMOGRAFTS 

NEW TYPE OF STRIP GRAFT 

The ideal coverage for a granulating 
burn surface is conceded to be the auto- 
graft. However, these critically^ burned 
patients present a. difficult problem. In 
some cases the additional insult produced 
by the anesthesia and trauma necessary 
for even minimal autografting would be 
sufficient to produce fatal results. The 
poor nutritional state reduces the likeli- 
hood for a good “take,” yet continuous 
seepage from large areas defeats all 
attempts to maintain the nitrogen balance." 

In such extremely debilitated patients 
the use of homografts may be life-saving. 
Large sheets of skin (thin split grafts) 
may be removed from donors and placed, 
w'ithout peripheral suturing and without 
anesthesia, on the burned areas. The usual 
dry pressure dressings, of gauze sponges or 
cotton lint waste, are applied. The plasma- 
heparin agglutination technic may be 
used if preferred to seal the graft to the 
area, and the pressure dressing then ap- 
plied. After five days, the initial dressing 
is removed and the areas re-dressed. 
Inspection is carried out every two days 
thereafter, with change of dressings. Fre- 
quent change is necessary in these cases 
because there is considerable soilage. 

Once placed, these homografts furnish 
immediate and excellent occlusion of the 
surface; there they will slowly liquefy. 
It may in some cases be necessary to 
repeat the process two or three times; 
but each time the granulation surface 
will appear cleaner, and healing by .scar 
formation will ensue. The period of homo- 
graft coverage may extend from four to 
six weeks when two or three grafts are 
applied in succession. If the patient’s 
condition permits, autografting may be 
done at the end of this time; if not,' scar 
formation is permitted to proceed. Six 
months or a year later, if the .scar is 
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deformmg or produces a vocational handi- reckoned with pnr? on.r.rvW aj 
cap, It may be excised and secondary repair tension and suturing are '"essential “fS 
may be earned out with autografts, adequate utilization and “tate.” 


Donor ^raft 
shrinks 20 


to sopercentj 



.Site of donor 
^roft. 

Exact pattern 
size or defect. 

Full thickness 
skin ^ratt. 


Fig. I. Contraction of normal skin on removal from donor site. 


In removing such homografts from 
donors, it must be remembered that normal 
skin wid shrink to 60 to 70 per cent of its 
original size upon removal. Since the 
donor graft is not peripherally sutured 
to the site, it is necessary to compensate 
for this shrinkage by a corresponding 
increase in the size of the graft. (Fig. 1.) 

When the condition of the patient war- 
rants autografting, but the amount of 
skin available is insufficient for total 
coverage, the usual procedure is to apply 
pinch or stamp grafts. However, because 
of the natural contraction just discussed, 
such grafts ordinarily cover only 60 to 
70 per cent of their potential. Even if a 
sheet of skin is large enough to furnish 
coverage for the greater part of the 
granulation tissue its full benefits are fre- 
quently lost because contracture is not 


To obtain maximum utilization of the 
available material, a new type of strip 
graft has been devised. (Fig. 2.) The strips 
of skin are cut 1 inch wide and 4 to 8 
inches long, according to the size of the 
raw area to be covered. The strips are 
sutured at each end to the periphery, 
under strong tension, and are placed i inch 
apart in parallel rows. Interrupted cotton 
sutures are placed, 1 inch apart, from strip 
to strip and from the terminal strips to the 
periphery. After these sutures are in place, 
traction is applied at either end by the 
surgeon and his assistant, and the sutures 
are tied off. The full normal width of the 
strips is thus restored, and a complete 
“take" is assured. Proliferation will take 
place from the edges of the strips to 
ensure maximum coverage. The use of 
strong tension also prevents a patch-like 
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2 Graft rs sutured bock 
to its normal tension and 
length and interrupted 
cotton sutures arc 
placed one inch apart . 



I One drum 
provides 8 stops 
lia by 4ir\ A^rad . 
sotficicnl tor a \ 
detect 4in. by 16 in '' 


5 After sutures 
are in place 
traction is 
applied by 
sur^on and 
Bssistont, 
polliniji (grafts 
• to normal 
size. 


Pd^jnll n.’i'iivitomie drum 

Flo. 2 . Technic of preparing and applying strip graft for nia\inium coverage. 


Ail sutures arc specially prepared, previ- 
ous to the operation, by being immersed 
in sulfathiazole solution and allowed to 
dry. They are then sterilized as usual. 

Autografting technics, including pro- 
cedures for after-care, have been given in 
detail in a previous paper.'' 

SUNtMAUV 

1. Initial care of severe burns should 
include rapid and minimal debridement 
and baclcrio.static prcs'ture dressings. 


sideration. Massive doses of plasma and 
adequate electrolyte intake are the chief 
adjuncts in the treatment of the critically 
burned patient. 

3. Once the period of acute circulatory 
crisis is passed, the stages of toxemia and 
of granulation follow, and sepsis may ensue. 
Adequate use of whole blood transfusions, 
a delicate balance between edema and 
dehydration (achieved by proper adminis- 
tration of fluids), and maintenance of nitro- 
gen balance are necessary. Penicillin is used 
to combat sepsis. 
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4. The initial dressings must not be 
disturbed for at least ten days. After 
that time they should be changed with the 
aseptic precautions required for surgery. 

5. Homografts may be used successfully 
to ensure temporary skin coverage and 
preserve life in the critically burned. 

6. When the condition of the patient 
permits some autografting, a new type of 
strip graft insures maximum utilization 
of the available graft material. 

CONCLUSION 

The care of the patient rather than of 
the affected areas should be the primary 


concern in the treatment of the critically 
burned patient. 
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The person in shock should be protected from cold or e.\'posure. 
Blankets, guarded hot water bottles, a tent or canopy containing super- 
heated air from electric lights or other source should be used. 

From “Principles and Practice of Surgery” by W. Wayne Babcock 
(Lea and Febiger). 



THE USE OF A BLOOD'KAOLINTENICILLIN PASTE IN 
THE TREATMENT OF VARICOSE AND TORPID 

LEG ULCERS 

Egmont J. Orbach, m.d. 

NEW BRITAIN, CONNECTICUT 


I N the last few years several methods 
were published utilizing blood in the 
therapy of varicose ulcers. Richter 
advised (1941) the sprinkling of the pa- 
tient’s blood on gauze covering the ulcer. 
Moorehead and associates described (1943) 
a laboratory method of the production of 
a red blood cell concentrate salvaged from 
the bloodbank. Naide and Meyer (1943) 
placed 5 cc. of the patient’s blood on his 
ulcer and let it dry there for one-half 
hour to two hours before dressing. Sheldon 
and Young of the Mayo Clinic advocated 
in 1943 the use of dried red blood cells 
realizing the difTicultics in keeping the 
semiliquid material in contact with the 
wound. Finally, Murray and Shaar pro- 
duced (1944) a blood cell paste of the 
following composition: 250 cc. fresh blood 
cells type o and 25 cc. of a hexylresorcinol- 
tragacanth mixture (75 cc. of 1:1000 
hcxylrcsorcinol solution and 2.5 Gm. pow- 
dered tragacanth). 

These authors believe that necessary 
nutritional elements are supplied by the 
blood paste to the deficient tissue which 
has been starved by inadequate circulation. 
A more important factor, however, seems 
to be the protective action of the blood, 
which, after formation of a blood crust, 
acts as an immobilizing splint under which 
eplthclization takes place undisturbed, 
imitating the normal process of wound 
healing. 

Considering the requirement of ambula- 
tory treatment of varicose ulcers the writer 
adopted a simple and time-saving method, 
wlicrebv the patient’s blood, or group o 
from a liioodbank, if available, was mixed 
wiiii ecjual parts of kaolin. To this mixture 
' ee. of penicillin standard solution ('5000 


units per cc.) w'as added to 10 cc. paste. 
Originally, ceepryn or tyrothricin was used, 
but later on was abandoned. Only occa- 
sionall}' where penicillin resisting Gram- 
negative, saprophytic and paracolon bacilli 
prevailed ceepryn concentrate (2 drops to 
10 cc. paste) was resorted to. 

In the office the preparation of the paste 
could not be carried out under aseptic 
conditions. However, the addition of peni- 
cillin was considered as a safeguard against 
contamination. Since in all cases the area 
to which the blood paste was to be applied 
was primarily infected, it did not seem 
necessary to use an absolutel}'" sterile 
paste. Superimposed infection after the 
use of the paste never occurred. 

The paste was applied to the ulcer, and 
covered with i sheet of gauze. A thick layer 
of talcum powder was spread over the' 
gauze, and the entire leg encased in an 
Unna’s paste boot or an elastoplast band- 
age. The bandage was changed every five to 
eight days, and the patient kept ambula- 
tory if possible. 

After a few days the paste turned into a 
grayish-yellow crusty mass adhering partly 
to the bandage, partly to the skin, espe- 
cially in areas deprived of epithelium. 
The crust could easily be removed by 
water, hydrogen-peroxide and ether. Some- 
times a sharp spoon proved to be useful 
in removing the softened crusts. 

Observations made on 19 cases resulted 
in following conclusions: (i) The blood- 
kaolin-penicillin (b-k-p) paste was well 
tolerated by all patients. (2) There was a 
definite pain-relieving elfect noticeable, 
especially in cases of irritable ulcers. 
(3) W hllc a drying elfect was evident in all 
ulcerations, a phlogistic action was noted 
^53 
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on chronic eczematous regions leading to 
exudation and hyperemia. The b-k-p 
paste should be limited to the ulcerated 
area only, and kept away from chronic 
eczematous areas. In spite of the drying 
effect the ulcerations showed healthy red 
granulations with normal turgor replacing 
necrotic membranes after two to nine 
applications. The epithelium started to 
grow from the wound margins underneath 
the crust. (4) The local hemotherapy in 
varicose and trophic ulcers is not a panacea. 
Adjunct therapy, such as high and low 
ligation of the saphenous vein, sclero- 
therapy, supportive bandages, and bedrest 
in selected cases is indicated to assure 
healing. 

Case Reports. There were three cases 
of irritable ulcers, one at the malleolus 
internus, one over the tibia, and one in the 
lower third of the leg above the externus 
malleolus. The ulcers were lying in dense 
cicatricial areas, and were extremely painful. 
There was a low grade infection with 
scant exudation. The condition persisted 
from three to six months. All three pa- 
tients received b-k-p paste plus Unna’s 
boots and sclerotherapy. Two patients 
had high ligations done. There was a striking 
relief of pain after the second, third and 
fifth application. All three ulcers were 
cured after the ninth and twelfth bandage. 

The second series consisted of four cases 
of chronic eczema of the lower leg, with 
partly deep and partly superficial ulcera- 
tions. One patient showed a moderate 
degree of varicose veins. The other three 
patients did not exhibit visible signs of 
venous disorder. These three patients were 
extremely obese, weighing between 250 
and 310 pounds. There was a severe 
degree of lymphostasis in both legs. The 
eczematous areas were in the lower half 
of the legs. The skin appeared thickened, 
brown-red, partly covered with scales, 
partly deprived of epithelium, showing 
superficial and deep ulcerations with fetid 
secretions. 

In all four cases the application of the 
b-k-p paste was restricted to the ulcera- 


tions only. Since the paste had an irritating 
effect upon the eczematous skin leading to 
exudation, it had to be omitted occa- 
sionally, The patient with varicosities 
received sclerotherapy and three b-k-p 
paste applications with Unna’s boots. Six 
more treatments with supportive bandages 
cured the eczema. The other three cases 
did not undergo surgical treatments. All 
ulcerations were cured with the b-k-p 
paste, using eight, nine and sixteen applica- 
tions. Two patients of this group are still 
under treatment for chronic leg eczema 
without having blood paste applications. 

In the third series there were four cases 
of varicose ulcers associated with arterio- 
sclerosis of the vessels of the leg, one 
patient being sixty-seven years, the other 
sixty-eight, the third seventy-two, and 
the fourth sixty-five years old. One leg 
ulcer of a diabetic female (seventy-two 
years old) healed after eight applications 
of blood paste. One patient received 
eleven applications, then interrupted the 
treatment. After his return the small 
ulcerative area was undercut, and it 
closed up after sixteen applications of 
blood paste plus Unna’s boots. The third 
patient showed a year-old ulceration of the 
size of a silver dollar in the middle of the 
lower third of the tibia. The surrounding 
skin presented a chronic eczema with 
signs of trophic disturbances. The wound 
had a torpid appearance without granula- 
tions. There was a large amount of fetid 
secretion. The patient received nine appli- 
cations of blood-kaolin paste plus ceepryn 
(later on penicillin) plus Unna’s boots. 
The ulcers closed entirely with a firm 
scar. In the fourth case the treatment 
with b-k-p paste had to be discontinued 
on account of pain and lack of cooperation. 
This patient showed two large torpid 
ulcers at the lower third of the lower leg 
surrounded by chronic phlebitic veins. 
She had suffered from varicose ulcers for 
twenty years and had been treated by 
pinchgrafts fifteen years ago. 

The fourth group consisted of five cases 
of typical varicose ulcers ranging from the 
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size of half a fingernail up to a childs 
palm. All cases were treated uniformly 
with b-k-p paste and Unna’s boots. 
They had persisted from three weeks up 
to eight months before treatment was 
instituted. In one case a three months old 
ulcer was cured after the first application 
of blood paste plus Unna’s boot. In the 
other cases it took from six to twenty-two 
applications to effect a cure. Three pa- 
tients of this group underwent high liga- 
tion and sclerotherapy, and two patients 
sclerotherapj' alone. 

In the fifth group was a patient who 
showed a torpid ulcer at the dorsum pedis. 
The patient, a bedridden seventy-four year 
old female, was suffering from excessive 
hypertrophic arthritis of both hands and 
feet, and from an intestinal malignancy. 
All joints were totally ankylotic; the skin 
of both feet and legs showed trophic 
disturbances. The ulcer of the foot was 
1.5 inches by 2 inches in size. The area 
was extremely painful. The base did not 
show any granulations and had a dark 
red appearance. There was a low grade 
chronic infection. The patient received 
daily applications of blood-kaolin paste. 
Being at home she could not be closely 
supervised. After four weeks of more or 
less thorough treatment there was a slight 
improvement of the ulcer, but it never 
closed. A new ulcer formed on the other 
leg. The case could not be followed up. 
Therefore, the definite value of the blood 
paste could not be stated here. The patient 
finally succumbed to her malignancy. 

In the last group were two cases of 
slough following sclerotherapy. The ulcera- 
tions which were of the size of a small pea 
and of a small hazelnut, respectively, 
closed up after eleven and fourteen semi- 
ueekly applications of blood paste. 

I n a few cases the blood paste was used 
as a vehicle to which riboflavin, viostcrol, 
sulfonamides and tincture digitalis (K. 
Sehlaepier and Baron) were added. A 


striking effect could not be noted. The 
series, however, was too small to allow any 
definite conclusion. 

SUMMARY 

A blood-kaolin-penicillin-paste was used 
in the treatment of 19 cases of vari- 
cose and trophic leg ulcers with and 
without chronic eczema. In two cases the 
paste failed to effect a cure. A thorough 
and exhaustive treatment, however, could 
not be carried out here. 

Superficial and deep ulcerations were 
benefited by the blood paste, whereas 
chronic varicose eczema became aggra- 
vated. 

Stimulation of granulations, promotion 
of epithelization, reduction of infection and 
a pain-relieving effect upon irritable ulcers 
were evident. 

The paste can be easily made, using the 
patient’s own blood, adding kaolin ana 
partes and }4 cc. of penicillin (5,000 units 
per cc.) to 10 cc. paste. 

The b-k-p paste may be considered 
as a valuable adjunct in the treatment of 
varicose ulcers. It seems to exert a nutri- 
tional and protective effect upon the 
ulcerations. In the therapy, however, 
the reduction of the venous backflow 
by ligation, sclerotherapy and supportive 
bandages must not be neglected. 
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BILATERAL FRACTURE OF THE SCAPULA 


Major Maurice D. Heatey, Major Louis W. Breck 

AND 

Colonel Norman L. Higinbotham 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


T he paucity of reports in the litera- 
ture relative to bilateral fractures 
of the scapula bespeaks their rarity. 
A careful review of the literature from igi 6 
to 1944 revealed no reference to a case of 
this type. It is possible that reports of 
such injuries may have been made and 
were missed by the authors, but it is 
believed that the injury is rare enough to 
warrant reporting the authentic case herein 
described. 

Unilateral fractures of the scapula are 
still considered uncommon even with the 
almost universal use of x-ray in the diag- 
nosis of fractures. The position, shape and 
size of this bone would lead one to believe 
it might be a frequent site of fracture. 
However, compared to the adjacent bones 
with which it articulates, it is relatively 
free from Injury. This could well be 
ascribed to the thickened edges which 
reinforce the plate of bone, its great 
mobility on the chest wall and its position 
between thick pads of muscle. 

MECHANISM 

There are in general two mechanisms 
by which fractures of the scapula are 
sustained: indirect and direct violence. 
The former is the most common and is 
virtually the only means of fracture of the 
glenoid and surgical neck being produced 
if the fracture is not compounded. A fall 
on the hand, elbow or shoulder, with force 
transmitted through the humerus while 
the scapula is pulled forward by the 
s'erratus magnus, is the usual means of a 


fracture of this part of the bone, and 
there may be a buckling with a fracture 
of the body, spine or both. However, the 
latter component of the bone may be 
broken as the result of direct violence 
with varying degrees of damage to the 
soft parts. Fractures of the coracoid and 
acromion are relatively uncommon except 
in severe compound fractures about the 
shoulder. The foregoing facts should be 
taken into consideration in the selection 
of the choice .of treatment in complicated 
fractures of the .scapula. 

CASE REPORT 

A thirty-year old negro male, entered the 
hospital on July 6, 1944, with a chief complaint 
of pain in both shoulders. He stated that about 
one hour previously, while driving a heavii}^ 
loaded truck on a loose-gravel road, the vehicle 
had overturned. The patient was never 
rendered unconscious although he was unable 
to state the exact manner in which he sus- 
tained his injury. He did state that he fell on 
his back with his shoulder striking the ground 
first, and the vehicle, under which he was 
pinned, struck him across the chest. It was 
concluded that this probable direct violence 
transmitted into his shoulder was the mechan- 
ism of injury in this case. 

Physical examination revealed a short, 
strong-statured individual weighing 165 pounds 
with all findings essentially negative except for 
marked tenderness of both scapular regions and 
with limitation of movement of the shoulder 
joints. Any attempt to move his arms greatly 
aggravated his discomfort. X-rays revealed 
comminuted fractures of both scapulae. His 
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left scapula showed little displacement (Fig. i), placed about 3 cm. laterally and inferiorly with 
but his right had marked displacement of the cm. separation of the fragments. There is an 
fragments with considerable comminution, additional complete fracture through the sur- 
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Fig. Sfniplc fracture of the left scapula F.c. 2. Severely displaced and com- 
wtt lout displacement. minuted fracture of tlie right scapula. 

A'-ray on the day of injury. 



f tc. 3. I racture of the right scapula two 
'Mx-ks .after instituting skeletal tr.iction 
with wires tlirougl, tl.e lower fragment 
I he wires may be seen in the \-ray. 

follow described it as 

There t.s a complete transverse fracture 
through the middle of the body of the right 
j-upu a which IS markexlK comminuted at\s 
i.-uenal extremity. The inferior fragment is d£ 


Fig. 4. Riglit scapula ten weeks after iniurv 
.'^bowing good union in a moderately im- 
proved position. ^ 

"^omniinution, but the 
n c ? 7'' Sknoid r„sL 

The left scapula was treated b,. • i 

.mnmbilimion using adhesive', „pe ii,|, „ 


^CnRUAB^, JC>j6 
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piece running around the chest from front to 
back just below the axilla and a cross strapping 
in back over the center of the scapula. The 



Fio. 5. Photograph showing range of abcluction 
ten weeks after injurj . 


right scapula was treated for several days with 
lateral skin traction followed by adhesive 
immobilization of the upper arm which resulted 
in no improvement. The patienfwas taken to 
the operating room on July 14, 1944, and the 
following procedure was carried out; 

“A two inch diagonally placed incision was 
made over the vertebral part of the scapula at 
about the junction of its middle and lower 
thirds. The border was exposed and two stain- 
less steel traction Avires of .025 inch diameter 
securely applied through holes in the inferior 
fragment with about inch bite and about 
two inches apart. The lower wire was about one 
and one-half inches from the inferior border of 
the scapula. These Avires were brought out 
through holes in the skin about one inch from 
the vertebral column running transversely 
across the back. Sulfanilamide was placed in 
the wound and it was closed with interrupted 
sutures of No. 0000 silk.” 

The patient vas returned to the ward and 
medial traction on the lower fragment insti- 
tuted, with the lateral traction apparatus set 


up on the left side of the patient’s bed. Ten 
pounds of weight were used on eacli of tlie tu-o 
wires. In addition the involved arm was put up 
with ten pounds of adhesive traction made 
directly lateralward. This was done to make 
countertraction and to pull the glenoid later- 
ally on the displaced lower fragment. Serial 
films during the period of skeletal traction indi- 
cated a 60 to 75 per cent correction of the dis- 
placement and a greater proximity of the 
fragments. (Fig. 3.) 

After five weeks it was believed that maxi- 
mum improvement had been obtained and the 
wires were removed on August 26, 1944. Phys- 
ical therapy was started consisting of short 
wave diathermy, massage, active and passive 
motion and circumduction exercises. Function 
of the shoulder joint approximated 100 per 
cent by September, 1944, ten weeks after initial 
injury. (Figs. 4 and 5.) 

COMMENT 

An analysis of this case in retrospect 
reveals several observations of interest. 
There is apparently a very rare incidence 
of bilateral fracture of the scapula. Re- 
markably efficient function of the shoulder 
joint may usually be expected after union 
in cases with grossly displaced fragments 
if the fracture line does not involve the 
glenoid fossa or surgical neck. A great 
deal of difficulty in correcting the position 
of the displaced fragments is encountered 
in this area because of the thick padding 
of muscle, but at least some correction can 
be accomplished if direct continuous skele- 
tal traction is made on the displaced frag- 
ment itself. 

SUMMARY 

1. A case of bilateral fracture of the 
scapula is presented which is the first to 
be reported in the literature, as far as the 
authors have been able to ascertain. 

2. One of the fractures was badly com- 
minuted and displaced. It Avas partially 
reduced by means of traction wares and 
the position greatly improved. 

3. The mechanisms of injury and aspects 
of treatment are discussed. 
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Rapid shallow breathing can be caused by pain of fractured ribs. The 
condition is dangerous because it leads to anoxia and carbon dioxide reten- 
tion. Tile treatment is to relieve the pain either by morphia, by strapping 
the affected area, or by injecting local anaesthetic into the intercostal 
nerves in the vicinity of tlie fractures. 

From “Surgery of Modern Warfare” edited by Hamilton Bailey (The 
Williams and Wilkins Company). 



PERFORATED PEPTIC ULCER 


A SERIES OF TWENTY'EIGHT CASES 
Lieut. Col. A. M. McCarthy and Lieut. Col. L. F. Knoepp 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


T he importance of peptic ulcer in the 
military service in time of war cannot 
be overemphasized. The adaptability 
of soldiers who require special dietary 
management and who are prone to fre- 
quent gastrointestinal symptoms is ques- 
tionable, and the belief exists in many 
Army medical units that such men are a 
potential hazard to themselves and the 
organization. Frequently, soldiers are ad- 
mitted to the hospital with some serious 
complication, and not infrequently this 
may appear as the first sign of the disease. 
It is the complication of perforation which 
will be discussed in this report, inasmuch 
as the condition alwaj^s commands interest, 
both in the civilian as well as the Army 
hospital. 

Many comprehensive reports and re- 
views of perforated ulcers can be found 
in the literature. Some of the largest 
series are reported by Thompson (500 
cases), Odom and DeBakey (211 cases), 
Ross and LeTourneau (228 cases), Sang- 
ster, Fallis, Read and others. Herbert 
Willy Meyer reviewed 15 1 cases of his 
own in 1940, and in the same year J. 
Cosbie Ross reviewed 175 cases of the 
Royal Infirmary of Liverpool. It is not 
the intention of this report to review the 
literature, although much can be gained 
by a study of these large series. Certain 
factors have maintained a relatively high 
mortality for the condition which has 
not been altered appreciably by the 
advent of the sulfonamides or other 
recent advances. 

At an Army Station Hospital, between 
January i, 1941, and November 30, 1943, 
twenty-eight patients with perforated pep- 
tic ulcer were admitted. It is noteworthy 
that fifteen of these patients were admitted 


in the eleven months of 1943 under con- 
sideration. The relative increase in per- 
forated ulcers can easil}'- be explained 
on the relative strength reports at time 
of peace and war with the increased rate 
of induction of troops within this command. 
Moreover, the age incidence of those in 
military life is somewhat lower during 
mobilization than in peace time. It is 
generally agreed that peptic ulcer is a 
disease of young males. Jennings has 

Table i 


AGE, RACE AND SEX INCIDENCE OF PERFORATED ULCERS 


Age 

No. Cases 



20 and under. . . 

3 

iVJalc 

27 

21 to 25 

8 1 

Female 

I 

26 to 30 

9 I 

White 

22 

“il to 

3 

Colored 

6 

^0 to ^0 


Youngest 

19 years 



Oldest 

39 years 


corroborated this fact in his conclusion 
that before 1900, three out of six patients 
with perforation were women under twenty- 
five, one was an elderly female, one an 
elderly male, and only one a young male. 
Since 1920, nine out of ten have been 
young or middle-aged males. At this 
hospital most of the patients were between 
twenty-one and thirty years of age. 
(Table 1.) The youngest of the group under 
consideration was nineteen and the oldest 
thirty-nine. There was but one female, 
age twentjf-ftve, in the series. Twenty-two 
of the patients were white and six were 
colored. Peptic ulcer is not unusual in 
the colored race and previous reports in 
the literature would tend to confirm its 
frequency as equal to that of the white 
race. During this period there were 92,094 



Voi.. I-XXI, No. 2 


McCarthy, Knoepp Peptic Ulcer American journal or Surgery 261 


admissions to the hospital and 629 pa- 
tients were admitted with a diagnosis of 
peptic ulcer. The percentage of perfora- 
tions in ulcer patients from this analysis 
alone is 4.4 without making any statistical 
corrections. (Table n.) The percentage of 
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ulcers is 0.68 which compares with other 
reports in the literature. It is interesting 
to note that 373 or 59.3 per cent of these 
patients were discharged from military 
service by reason of their disability. 
(Table ni.) In contrast, twenty-one of 
the twenty-six (80.8 per cent) surviving 
military cases with perforating ulcers 
were discharged from the Army. 

Table m 


PI.IlCT.N'TACi: or .MILITAUV PisciiAnGns 

rou ULCER 


1 1 

SUlinncli Duotlcnuni 1 

j 

All Ulcers * 

1 

_ 1 

Per 

Yc.ir 


j 1 

1 

■ 

Nti. 

jaws' 

' No. ’ 
iGtsesj 

1 i 

Discli. 

I 

Cent 

!<>•,' 

! > 

• ! 

> , 'i<> ; 8, 

' ' )' 

! '15 1 

1 

86 i 

68.8 

1042 . 

'4 

I 5 ■ >71 i 57 

1 ‘85 

(12 j 

33-5 

1013 

. ^3 

I 13 , 2(/i j 2>2 

i 3>0 1 

225 } 

70. j 

Tol.al 

41 

• >') : 5R-, : 354 

1 

' f'lO j 

373 ; 

50.3 


•Most jiaticnls were admitted with symp- 
toms of an acute condition of the abdo- 
men. The classical history was one of 
generalized abdominal pain and vomiting. 
Pain in these patients was usually sufli- 
ciently severe to demand morphine and 
was fre<juentiy referred to the right or 


occasionally the left shoulder. In three 
patients the pain was predominant in the 
right lower quadrant, and it was eventuall}^ 
found that these patients had spillage of 
intestinal contents into the right abdominal 
gutter. There was nearly always some 
degree of rigidity up to the classical board- 
like abdomen unless the process had been 
well .walled off for some period of time. 
The skin was usually moist and cold, the 
pulse moderately rapid. The blood pressure 
was low and the facies that of an impending 
catastrophe. Tenderness could nearly al- 
%vays be elicited in the mid or right epi- 
gastrium and occasionally in the right 
lower quadrant. Only eleven of the patients 
gave a previous history of ulcer symptoms 
of a year or more, and thirteen of these 
patients gave no previous history of 
indigestion prior to the present episode. 
Some of the histories dated for eight or 
nine years prior to admission, but no 
patient in this series had had a previous 
history of perforation. 

The diagnosis of perforated ulcer may be 
supported by certain laboratory findings. 
Although all our figures are not available, 
many of the patients were subjected to 
upright roentgenograms of the abdomen 
for the presence of free air under the dia- 
phragms, and several are recalled which 
showed no evidence of this finding. When 
present, subdiaphragmatic air is diag- 
nostic. Of twenty-two cases in which hema- 
tologic studies were available, eighteen 
showed elevated white cell counts varying 
from 12,000 to 19,650, and pol3'morpho- 
nuclcar counts varying from 44 to 94 per 
cent. (Table iv.) The other four patients 
presented normal blood counts on admis- 
sion, even though the clinical examination 
revealed positive evidence of perforation 
for several hours. These counts varied from 
4,000 to 9,050, with polymorphonuclear 
percentages from 74 to 82^ and all except 
one rose to a pathological height within 
a few hours. The remaining patient was 
subjected to operation before a check-up 
count could be made. In view of the past 
and present experiences, therefore, we do 
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not believe that hematologic studies should 
be given much weight in making an early 
diagnosis of perforation. 


Table iv' 
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Peritoneal aspiration as reported by 
Steinberg and others has not been per- 
formed in any of this series. The diagnosis 
in all cases was believed sufficiently mani- 
fest by the examining surgeon from the 
clinical data at hand to warrant explora- 
tion. In three cases previously mentioned, 
the diagnosis was suspected to be appen- 
dicitis and McBurney incisions were per- 
formed. Upon finding a normal appendix 
and free intestinal contents in the peri- 
toneum, two of these cases were further 
explored by high right rectus incisions. 
The remaining patient was operated upon 
through a transverse extension of the 
original McBurney incision. 

The average time of onset of symptoms 
to time of operation was 14.3 hours. In 
Table V will be noted that most of the 
patients were seen between two and one- 
half and twelve hours and that most of 
those with history of perforation over 
twenty-four hours developed some degree 
of peritonitis. Of particular interest is a 
erroup of cases in which the perforation 
became temporarily sealed and in which 
the signs of perforation were not con- 
spicuous. This has been referred by some 


writers as subacute perforation. This series 
presented three such cases, and the belief 
exists that it probably occurs more com- 
monly than statistics would indicate. 
The size of the perforation is usually small 
enough that it may be easily sealed by 
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either a fibrinoplastic exudate or by cohe- 
sion to an adjoining viscus as liver, other 
portion of the gut, or even abdominal wall. 
The degree of spillage of gastric or duodenal 
content would seem to control the degree 
of peritoneal irritation present, and such 
cases may even show signs predominantly 
localized to the right lower quadrant or 
right colonic gutter. Such was the case in 
three of these patients in this group. 
The process around the ulcer niay be 
sufficiently walled off to prevent a leuco- 
cytic response from showing in the blood 
counts. Other signs as fever, peristaltic 
movements, and rigidity may be also 
misleading. Continued tenderness whether 
localized to the right gutter or epigastric 
region eventually leads to exploration. 
Peritoneal aspiration would undoubted!)' 
add much to the diagnosis of this type of 
case. One patient was so classical of this 
particular type of pathology that his case 
is presented in detail: 


CASE REPORTS 

Case 1 . (Subacute perforation): G. B., ij 
ored male, age twenty-seven, was admitted 
io A.M., November 14, i943. se^erc 

leralized abdominal pain of four and one 
If hours’ duration. Hestated that his stomach 
d been hurting him some all week and hac^ 
•eived some medicine just tNNclvc hours pre 
)uslv from a doctor at the dispensary, bcvcrc 
in did not occur until 9 p-M- nas cramp- 
c and doubled him up. He vomited tvMCC 
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soon after its onset. He felt as though his bowels 
were going to move but e.\-perienced no action. 
After admission he was observed by the medical 
service and his pain subsided soon thereafter. 
The past history indicated that he had stomach 
trouble o(T and on for about nine years. Some- 
times he would experience no discomfort for 
nearly a year, then would have a spell that 
lasted a month or two. This abdominal distress 
was sometimes brought on by eating cold heavy 
food. He stated that he was told that he had an 
ulcer in June, 1943, when he consulted a doc- 
tor, who restricted his diet to raw eggs and 
milk, and forbade him from eating meat and 
drinking whiskey. He never had to stop work 
because of his disorder, and had never experi- 
enced an attack as severe as the present episode. 
Other than stomach complaint he had never 
had any sickness except colds. He did have 
gonorrhea in 1937 and took 70 “shots” for 
syphilis, the last one being in August, 1943. 
The doctor who treated this told him his blood 
and spinal fluid were negative and pronounced 
him cured. 

Due to persistent tenderness in the epigas- 
trium, a surgical consultation was requested 
and he was transferred to the surgical ward at 
I p.M. on the day of admission. Examination 
revealed a young colored male, who was mildly 
lender over the whole abdomen with accentu- 
ation in the right lower quadrant and epigastric 
regions. He was evidently quite comfortable 
and showed none of the anxiety characteristic 
of intestinal perforation. Peristalsis was present 
and apparently normal in quality. Temperature 
by mouth was 98.8°f. Hematologic studies re- 
vealed an initial white cell count of 1 1,000 with 
86 per cent polymorphonuclcars. Due to the 
uncertainty of the diagnosis between possible 
appendicitis and subacute perforated ulcer, 
flccision was made to observe him further. A 
Wangensteen tube was inserted into the duode- 
num, intravenous (luids were started and he 
remained relatively comfortable. Upright (lat- 
plnte of the abdomen was unsatisfactory as .it 
did not include the diaphragm level. A second 
.and third white cell count .at three-hour 
intervals revealed subsequent leucocytosis of 
10.5OO .and 16,200 with 80 and 86 per cent 
polymorphomicle.ars. respectively. Another up- 
right fl.atplate of the abdomen rcvc.alcd .a small 
amount of air under both di.aplir.agms. The ab- 
ilomin.al lindings were unchanged, the tender- 
nev. Ining only nuHleratciy severe in the 


epigastrium, and with no evidence of rigidity. 
Peristalsis was still normal. 

Twenty-six hours after his first severe symp- 
toms he was taken to the operating room 
(11 P.M.), and under spinal procaine anesthesia, 
a high right rectus incision made. Onl3" a small 
amount of turbid fibrinous peritoneal fluid was 
present. There was a fibrinoplastic exudate 
firmU sealing in 4 mm. perforation of the an- 
terior surface of the first portion of the duode- 
num \Yhich was easily closed ^Yith interrupted 
chromic sutures. After implanting 8 Gm. of 
sulfanilamide into the peritoneal cavity, closure 
with cotton was effected without drainage. 
His postoperative course was uncomplicated 
and he was transferred to the medical service 
on his twelfth postoperative daj' for continu- 
ation of medical dietary management. 

The impending nature of perforation in 
peptic ulcer does not permit much delay 
for preoperative preparation. Patients were 
given, however, intravenous fluids as 
soon as the diagnosis was suspected, to 
overcome the loss of fluid and electrolytes 
through repeated vomiting. None of the 
patients in this report suffered hemorrhage 
with perforation and blood transfusion or 
plasma administration was seldom deemed 
essential. The anesthetic of choice was 
spinal procaine inasmuch as most per- 
sonnel were sufficiently acquainted with 
its use and it afforded adequate rela.xation 
for the period of time usually required for 
this type of laparotomy. DeBakey has 
reported moreover, that the mortality in 
perforated ulcer laparotomies is generallv 
lower with spinal than with other forms of 
anesthesia. 

The ulcer at the time of operation was 
found to be in the stomach in nine cases 
and in the duodenum in nineteen. The 
duodenal lesions were all in the first 
portion of that organ on its anterior sur- 
face. In the stomach cases seven were 
anterior and prepyloric, one was on the 
lesser curvature and one on the greater 
curvature. The average size of perforation 
was described as varying from 2 to 6 mm 
but one case presented a 5 cm. perforation! 
The size of the perforation, it is believed, 
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is not of particular importance but in the 
latter case, death resulted from wide- 
spread peritonitis. 

Case ii. (Perforation with fatal peritonitis) : 
H. C. B., a thirty-five year old white male, 
entered the hospital June 13, 1943, with epi- 
gastric pain. He had a past history of indiges- 
tion for six to seven years for which he had 
taken soda. The pain for which he had become 
hospitalized began twenty-four hours prior to 
admission and was fairly severe. It was not 
relieved by either soda or food and he had 
vo.mited several times. He was observed by the 
medical service and given a soapy enema in an 
effort to correct a mild distention. The abdo- 
men to the examiner was not rigid but was 
extremely tender in the epigastrium. No note 
was made of peristalsis. Hematology studies re- 
vealed 5,500 white blood cells and 79 per cent 
polymorphonuclbars. His progress during the 
next twelve hours was steadily worse. Tender- 
ness increased and rigidity became apparent. 
By the eighteenth hour, he was in shock with 
cold clammy skin, pulse of 126, blood pressure 
70/40 and classical Hippocratic facies, and a 
surgical consultation was requested. It was 
apparent that he then had a perforated peptic 
ulcer. Check-up hematology revealed 13,850 
white blood cells with 81 per cent polymor- 
phonuclears and an upright roentgenogram 
showed free air under both diaphragms. 

With the administration of 1,000 cc. of whole 
blood by transfusion, a high right rectus in- 
cision was made under local anesthesia. Be- 
tween 4,000 and 5,000 cc. of bile-stained fluid 
were removed from the peritoneal cavity. This 
fluid contained particles of gastric content. A 
5 cm. perforation was found on the greater cur- 
vature of the stomach surrounded by a plastic 
exudate. Closure by Interrupted silk sutures was 
quickly effected, 10 Gm. of sulfanilamide im- 
planted intraperitoneally, and Penrose drains 
placed in the peritoneal cavity before layer 
closure of the wound. 

His postoperative convalescence was steadily 
downward despite transfusion and other intra- 
venous fluids. Oxygen therapy was given by 
B.L.B. mask and 4 cc. eschatin given intra- 
muscularly. He expired thirteen hours following 
the operation. Autopsy revealed scattered areas 
of atelectasis in both lungs with early broncho- 
pneumonia, but the evident cause of death was 
widespread peritonitis. 


The ulcer m 7 patients was still emptying 
mtestmal contents at the time of exposure 
but the usual finding was a natural but 
inadequate attempt at closure of the 
opening by a plastic exudate. All patients 
had varying amounts of free peritoneal 
fluid and in some, the fluid showed evidence 
of turbidity. 

The operation in all cases was simple 
closure of the ulcer and only three patients 
•were subjected to rubber tissue drainage 
of the peritoneal cavity. The closure was 
usually effected by interrupted fine chromic 
catgut, silk, or cotton, or occasionally a 
purse-string suture if the borders of the 
ulcer were not too friable or edematous. 
The ulcer was frequently so indurated 
that it was difficult to insert sutures that 
would not tear the serosa unless large 
bites were taken. The simplest method in 
this type of ulcer was to bend the ulcer 
on itself and suture adjacent walls of the 
organ together over it. Usually a tag of 
omentum or a free omental graft was 
placed over the site -of closure. Twenty- 
. two of the patients had sulfanilamide 
implanted in the peritoneal cavity in 
amounts varying from 4 to 12 Gm. This 
was always supplemented by oral or 
intravenous administration of some form 
of sulfonamide after the first twenty-four 
hours postoperatively. The peritoneal ad- 
ministration of the drug was believed to 
give an adequate initial concentration 
during the time that the patient was 
unable to tolerate oral administration. 

Postoperative care consisted in prompt 
institution of continuous gastroduodenal 
drainage b}' the method of Wangensteen. 
By the use of this tube, patients were able 
to take small amounts of, water after forty- 
eight hours, the excess flowing through 
the tube. The tube was usual!}' removed 
permanent!}' in three to four days -when the 
patient was able to expel flatus volun- 
tarily. Fluid requirements were met re- 
ligiously, the usual minimal amount being 
4,000 cc. daily, half of which was normal 
saline solution. As the oral intake increased, 
the intravenous requirements dimmishcd 
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so that patients were usually able to sus- 
tain themselves by the fourth postoperative 
day. On the latter date Sippy manage- 
ment was usually Instituted and con- 
tinued faithfully until the patient was 
transferred to the medical service. Patients 
with uncomplicated convalescence were 
transferred to medical convalescent wards 
by the ninth to the twelfth postoperative 

day. .... j 

In patients w'lth peritonitis m w-nom 
prolonged administration of parenteral 
fluid was required or in whom food balance 
was lacking, vitamins and .proteins were 
instituted as recommended by Holman. 
Cevitamic or ascorbic acid, 100 mg. 
daily, was the basis for the required vita- 
min c intake. There was one case of wound 
disruption in which the drug was not used 
and this may or may not have influenced 
this complication. Protein requirement 
was supplemented by parenteral plasma 
injections of 250 cc. daily or 500 cc. on 
alternate days. No patient in this series 
of cases was sufficiently anemic or hypo- 
protcincmic from perforation alone to 
justify transfusion of whole blood, but our 
fatal case received blood for severe shock. 

T \m.r VI 
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One cannot overemphasize the necessity 


choscopy if indicated. Morphine is given 
in sufficient amounts to allay pain but not 
sufficiently to reduce the respiratory rate 
j^ppreciablj^ or to produce constant sorn- 
nolence. The following case is given in 
some detail inasmuch as it portrays cer- 
tain complications w'hich are commonly 
seen : 

Case hi. (Perforation with postoperative 
empyema); Mrs. B. P., it w'hite female age 
twentj'-six, entered the hospital January 8, 
1943, with pain in the low'er right anterior 
thorax which had been present some twelve 
hours prior to admission. She stated that she 
had not felt well for the past three weeks and 
had a chest cold which persisted. There was no 
true gastrointestinal past history. Examination 
revealed a patient who appeared III with slight 
cyanosis, temperature of i02.4°f., and with 
grunting respirations. Examination of the chest 
revealed rales and diminished breath sounds 
over the right base. There was a definite pleural 
friction rub over the anterolateral aspect of the 
fifth right interspace. Rigidity of the upper 
abdomen was present and the patient exhibited 
moderate tenderness in the entire epigastrium. 
She vomited soon after admission and a 
Wangensteen tube was inserted for apparent 
distention. A flatplatc roentgenogram of the 
abdomen in the upright position was negative 
for subdiaphragmatic air and the film con- 
firmed the finding of atypical pneumonia in 
the right lower lobe. She was placed in an 
oxygen tent and given sulfonamides and intra- 
venous fluids. 

After ten hours, due to the persistence of 
abdominal rigidity and tenderness, she was 
taken to the operating room where a high right 
rectus incision was made under spinal ponto- 
cainc anesthesia. The peritoneal cavity was 
filled with 1,200 cc. of turbid fluid, and showed 
evidence of a plastic exudate over the anterior 


of frequent change of position post- 
operativcly in perforated ulcer patients. 
The incidence of atelectasis and pneu- 
monia in this series (Tabic vi), as in 
other.s, ri.scs easily in a patient with a 
high rectus incision who is unwilling to 
cough. Prompt attention is recommended 
t(^ all who develop atelectasis with particu- 
i.ir emphasis on deep breathing, voluntary 
couch, and even tracheal suction or bron- 


duodenum lightly sealing a small perforation. 
Closure was easily cfTcctcd by interrupted silk 
sutures, 8 Gm. of sulfanilamide implanted 
intrapcritoncally, and returned to the ward in 
fair condition. The patient continued to run a 
fever to io2°f. after the third postoperative day 
and check-up roentgenogram of the chest re- 
vealed an Increase in involvement in the right 
lower lobe and a new process in the left lower 
lobe. A blood transfusion of 500 cc. was given 
to aid the patient’s resistance. By the twxlftli 
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postoperative day it was evident that all her 
pathological symptoms were limited to the 
chest as the incision was well healed and she 
had been taking a diet without any abdominal 
symptoms. On January 31st, due to the finding 
of dullness over the left lower thorax, and due 
to a subsequent finding of pus on aspiration, a 
thoracostomy was performed under local anes- 
thesia, resecting a portion of the eighth left rib 
posterolaterally. About 800 cc. of pus were 
recovered and the drainage tube was placed 
into an under-water trap. By February 5th, 
there was evidence of dullness over the right 
base as well as a persistence of fever to ioCf. 
Aspiration revealed turbid fluid and 250 cc. 
were removed. Three subsequent aspirations 
were successful in obliterating the right-sided 
effusion and she became afebrile. Her thora- 
costomy wound and pleural sinus closed and 
she was discharged from the hospital February 
21, 1943. She was seen again December 6th 
when she was complaining of moderate epi- 
gastric distress following meals over the past 
two months. Check-up roentgen studies of the 
stomach and duodenum showed pyloric ob- 
struction. On January 13, 1944, a subtotal 
gastric resection was performed. The specimen 
revealed a chronic duodenal ulcer, adherent 
to the abdominal wall, with considerable sur- 
rounding edema. Postoperative convalescence 
was uneventful except for a transient hemolytic 
jaundice resulting from a transfusion reaction. 
She was discharged, asymptomatic on her 
twenty-first postoperative day. 

CONCLUSIONS 

1. A series of twenty-eight perforated 
peptic ulcer cases is reviewed in which 
there was but one death or a mortality of 
3.57 per cent. 

2. Although the series is small, the 
incidence of perforated ulcers in this 
military hospital is 0.03 per cent of all 
hospital admissions. The incidence of all 
peptic ulcers in this hospital corresponds 


to civilian figures, and is 0,68 per cent of 
all hospital admissions. 

3. Of all peptic ulcers admitted to this 
Station Hospital during 1941 to 1943, 
59.3 per cent were discharged from military 
service, while the percentage of perforated 
ulcers discharged from the service was 
80.8 per cent, 

4. A small but definite group of cases of 
subacute perforation is emphasized inas- 
much as it is believed that the condition 
exists more often than figures would tend 
to indicate. One classical example of this 
type of case is presented in detail. 
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NEW YORK, 

D La iM., a forty-five-year old white Brazil- 
ian male, was seen by the writer for the 
• first time on October i 8 , 1944. because 
of a disability resulting from an injury to his left 
wrist. He stated that one year previously 
(October 15, 1943). ^ P^rt of a gyro weighing 
about fifteen to twenty pounds fell a distance of 
several inches and struck the palmar surface of 
his left wrist pinning it against the top of his 
work bench. He experienced immediate pain and 
thereupon stopped working. Four days later 
he was seen by a physician who found that the 
left wrist joint was deformed in that there was 
anterior bowing of the lower end of the ulna 
accompanied by widening of the wrist. The 
acute condition was diagnosed as a contusion 
and sprain of the wrist joint. 

Notwithstanding that physiotherapy was 
administered, the patient’s condition grc%v 
worse. Me therefore placed himself on October 
29. 1943, under the care of a second physician 
complaining of a painful swollen lower portion 
of the forearm, numb fingers and weakness of 
the grasping power. Examination at that time 
revealed swelling and tenderness over the volar 
aspect of the distal portion of the forearm, 
subluxation of the head of the ulna anteriorly, 
limitation of all motions of the wrist, tenderness 
over the carpal canal, weakness of flexion of the 
lingers, and numbness of all lingers. More 
liliysiothcrapy was administered without any 
evident improvement. 

n he patient was therefore seen by a neurolo- 
gist on November 26, 1943. The latter found a 
swelling on the ulnar nerve abo^•c the wrist, 
lie further nottxl that the left hand was colder 
and clammier than its mate. His impression 
was that the patient was suffering from a 
traumatic neuritis of the ulnar and median 
nerves. .About three weeks later the patient 
was found to have less swelling over the lower 
eiuf of the ulna, marked tenderness over this 
area, pain and limitation of all motions of the 
NMisi, limitation and weakness of llcxion of .all 
fingers, hypesthesia of the second, third, fourth 
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and fifth fingers in ulnar and median nerve dis- 
tribution and slight stvelling of the palm. 

Continued therapj' gave no relief. A fourth 
phj'sician was consulted on May 9, 1944- The 
latter found complaints of weakness, defects, 
and pain on all motions of the hand and w'rist 
and numbness of the third, fourth and fifth 
fingers. His examination revealed a large and 
irregular head of the ulna, pain on supination 
and pain and limitation of pronation of the 
forearm, pain and limitation of all motions of 
the w'rist, and weakness of motion of the fingers 
apparentl}’^ due to apprehension. There was no 
atrophjf of the intrinsic muscles of the hand 
and the eireulation rvas good. There was hj'-pes- 
thesia of the volar aspect of the ulnar side of 
the wrist and the palmar aspects of the third 
fourth and to a lesser extent the fifth finger. 
This consultant believed that the patient was 
suffering from a long standing mechanical dis- 
turbance of the radio-ulnar joint and a disap- 
pearing disturbance in the sensory distribution 
of the ulnar nerve and a small part of the 
median nerve. He therefore advised a sub- 
periosteal resection of the head of the ulna. 
This was performed on May 23, 1944. The 
resected specimen was unfortunately discarded 
without a microscopic studj'. Subsequent to his 
discharge from the hospital on June 23, 1944, 
no further treatment was administered. 

When the patient came under the writer’s 
observation on October 18, 1944, he complained 
of three or four recurrent attacks of swelling of 
the left hand lasting about twenty-four hours 
each accompanied by severe pain. He further 
complained of pain of the hand and forearm 
on all their aspects, weakness of the hand and a 
clicking sensation of the forearm on pronation 
and supination. 

Examination revealed that the patient was 
apparently in good general condition though 
somewhat apprehensive. There was no evident 
involvement of the left shoulder or elbow. 
Supination of the forearm was slightly re- 
stricted and painful when forced. Pronation 
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was only possible to about half the normal 
range of motion and was accompanied by a 
click and sharp pain. The (ower end of the ulna 


process of the ulna was un-united. Its border 
was well demarcated and smoothed. The styloid 
process presented three smooth round areas of 



Fig. I. D. La M., circumscribed post-traumatic osteoporosis of lower end of 
ulna, radius, and carpal bones. Note; (i) Non-union of styloid process of 
ulna; (2) rounded areas of rarefaction in styloid process of ulna, distal ends 
of ulna radius and of os magnum and unciform; (3) mushroom-shaped de- 
formity of distal end of ulna; (4) preponderance of sparse, coarse longitudi- 
nal bone lamallae over transverse lamallac in carpus and adjoining 
metaphyses. 


had apparentlj^ been removed and there was 
localized tenderness over its distal end. Passive 
manipulation of the ulna in an anteroposterior 
direction produced pain. There was consider- 
able perspiration of the left hand, more so than 
of the right. The skin of the palm and fingers 
was smooth and velvety. Aside from weakness 
there was no involvement of the intrinsic 
muscles of the hand. All motions of the wrist 
were unrestricted though somewhat painful at 
the e.vtremes. All motions of the fingers were 
unrestricted and painless. The grasping power 
of the hand was diminished. There was hyp- 
esthesia to touch and scratch of the lower two- 
thirds of the forearm, wrist, hand and fingers. 
The left arm was atrophied inch, the fore- 
arm, wrist and palm inch. 

Examination of roentgenograms (Fig. i) 
made on October 25, 1943, and October 28, 
1943, ten and thirteen daj^s after the above 
described injury revealed that the styloid 


rarefaction. The distal end of the ulna also re- 
vealed several rounded areas of rarefaction and 
was deformed and somewhat mushroom- 
shaped. The distal end of the ulna presented 
at its radial surface a parrot-beak formation. 
The bony architecture revealed a preponder- 
ance of longitudinal lamellae with a diminution 
of the transverse lamellae. The distal portion 
of the radius revealed several small areas of 
rarefaction. The lower portion of the shaft as 
well as the metaphysis presented the prepon- 
derance of the coarse longitudinal striae noted 
in the ulna. The carpal bones especially the os 
magnum and the unciform presented small 
rounded areas of rarefaction. The hony 
lamellae were sparse, coarse and accentuated 
and were longitudinally arranged. This mas 
also true of the proximal metaphyses of ail ot 
the metacarpal bones. 

Roentgenograms made on May 2^, r 944 > 
revealed that the distal i to inches 01 the 
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ulna liacl been surgically removed. Two small 
fragments of bone remained at the site of the 
distal end of the ulna. One of these because of 
its size, shape and contour was apparently the 
un-united styloid process of the ulna. The bony 
architecture previously described was still 
apparent. 

Roentgenograms made on August 31, 194.4, 
and on November 16, 1944. reveal an essen- 
tially similar appearance. 

Physiotherapy was instituted by the present 
author and great stress was placed upon the 
functional use of the band on all possible 
occasions. In addition the patient ^yas con- 
stantly reassured of an eventual satisfactory 
outcome. Recovery has been slow but progres- 
sive though not as yet complete. 

The interest in this case centers about 
the nature of (i) the localized bone changes 
in the os magnum and unciform, and in the 
distal end of the ulna, the deformity of the 
head of the ulna, its ununited styloid proc- 
ess and the distal end of the radius; (2) the 
diffuse bone changes characterized by the 
sparsity and coarseness of bone lamellae 
and preponderance of longitudinal lamellae 
in the carpal bones and adjacent meta- 
physcs; and (3) the clinical picture pre- 
sented subsequent to the injury of October 

18, 1944. 

Repeated questioning of the patient has 
resulted in denials on his part of any pre- 
ceding injury or symptom complex refer- 
riblc to the left wrist. The rocntgenographic 
findings are nevertheless indicative of a 
long standing disturbance of the bony 
architecture of the involved parts antedat- 
ing the present injury. These seemingly 
contradictory facts arc, however, not at 
variance with a circumscribed post-trau- 
matic osteoporosis of the separated styloid 
process, the head of the ulna and the lower 
end of the radius and the os magnum and 
unciform, very mucli akin to the similar 
tlunigh more common process occurring in 
the carpal semilunar (Kienbock’s disease) 
and the carpal scaphoid (Preiser’s disease). 
1 ho present author has had the occasion 
to describe this condition in the os magnum 
and the unciform.' Esau- and others have 
'■ince made similar observations. King" was 


the first to describe this condition in so far 
as it affects the distal end of the ulna. Both 
of his cases present an identical appearance 
to that described in the case under discus- 
sion. King’s second case gave “no history 
of recent injury to the region, but there was 
definite evidence of the separation of the 
styloid process and some irregularity of 
the head of the ulna. The condition was 
discovered accidentally when the w'rist 
was .v-rayed on account of a recent injury 
to the radial side of the hand.” 

The second point of interest in this case 
is the sparsity and coarseness of bone 
lamellae and the preponderance of the 
longitudinal lamellae in the carpus and 
the adjacent metaphyses. This appearance 
is the characteristic end result of the diffuse 
post-traumatic osteoporosis frequently de- 
scribed as Sudeck’s atrophy. The author 
has noted several such instances one of 
which he has had occasion to describe in 
detail. '' The following case report clearly 
demonstrates the rocntgenographic ap- 
pearances in Sudeck’s atrophy as well as 
the characteristic end result. 

Charles F. P., a fifty-year old white male 
sustained, as a result of an automobile accident 
on April 15, 1936, a fracture of the lower end 
of the right radius without displacement of the 
fragments. An anterior molded plaster of Paris 
splint was applied and subsequently removed at 
the end of three weeks. It was noted at this 
time that he had great pain and stiffness in his 
hand and fingers. In addition he began to 
experience at this time pain and limitation of 
motion in the right shoulder. Physiotherapy 
was administered without any apparent relief. 

The patient was seen by the author on 
August 26, 1936, when the skin of the right 
hand and fingers was found to be velvety, shiny 
and atrophic. There was inability to make a 
fist and the grasping power of the hand was 
considerably diminished. The thenar and 
hypothenar eminences were atrophied. All 
motions of the fingers and wrist were grcatlv 
restricted and painful at the limits of motion. 
The forearm, elbow and lower two-thirds of 
the arm were clinically uninvolved. There was 
pronounced atrophy about the shoulder joint. 
The anterior aspect of the joint area was tender. 
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Fig. 2. C. F. P., September 8, 1936, diffuse post-traumatic osteoporosis of wrist. Note, (i) 
Pronounced punctate areas of rarefaction in the carpus, adjacent metaphyses, and 
metucarpals; (2) early appearance of coarse longitudinal bone lamallae. 



Fig. 3. C. F. P., October 9, 1938, end result of diffuse post-traumatic osteo- 
porosis shown in Figure 2. Note preponderance of coarse sparse longitudi- 
nal bone lamallae over transverse lamallae. 
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All motions, active and passive, at the gleno- 
humeral articulation were for all practical pur- 
poses absent and painful. 

' Examination of roentgenograms (Fig. 2) 
made on September 8, 1936, five months after 
the accident, revealed faint traces of a healed 
fracture of the lower end of the radius without 
any displacement of the fragments. The distal 
ends of the radius and ulna, all of the carpal 
bones, the metacarpals and the phalanges 
showed pronounced punctuate areas of rare- 
faction. In the carpal bones and to a lesser 
extent in the other parts coarse longitudinal 
trabeculae were already evident. Roentgeno- 
graphic examination of the shoulder revealed 
punctate osteoporosis of the head and upper 
portion of the humerus, the distal end of the 
clavicle, and the acromion and the neck and 
glenoid portion of the scapula. 

Physiotherapy in the form of baking, dia- 
thermy and massage was administered together 
with gradually increasing active function . After 
a period of four months of additional therapy 
the patient was completely relieved of his 
symptoms save for some residual stiffness of 
the fingers. His clinical course lasted about a 
total of nine months. 

A rocntgcnographic examination of the 
right wrist (Fig. 3) made on October 29, 1938, 
thirty months subsequent to the accident 
revealed that the involved parts have been re- 
calcified. The architecture of the bone was 
coarse and sparse with a predominence of the 
longitudinal as against the transverse lamellae. 

The third point of interest in this case 
is that the recent clinical symptom com- 
plex is characteristic of Sudcck’s atrophy 
with the exception that during the pres- 
ent disturbance no new osteoporosis has 
developed. 

King,’' in his monumental monograph on 
*' RarefyingConditionsof Bone” which won 
for him the Jacksonian Prize of the Rova! 
College of Surgeons, has emphasized the 
close relationship of the diffuse form of 
post-traumatic rarefaction of bone as 
c.ycmpiificd by Sudcck’s bone atrophy and 
KurmncI s disease and other more uncom- 
mon forms and the circumscribed form of 
post-traumatic rarefaction of bone as ex- 
emplified by Ixicnboch’s disease, Preiser’s 
disease and the rarer forms such as the 


instance under discussion. The present 
writer as well as other investigators have 
seen and described instances in which both 
forms have occurred in the same part either 
simultaneously or at intervals apart. The 
following case report is an excellent ex- 
ample of a long standing circumscribed 
osteoporosis upon which a diffuse osteo- 
porosis has been superimposed at a later 
date. 

Harry H., a twenty-five-year old white male, 
stated that while simonizing a car on Novem- 
ber 20, 1940, his right hand slipped and his 
wrist struck against a bumper guard. He ex- 
perienced immediate pain and swelling of the 
wrist but continued working with his left hand. 
On the following day he complained of severe 
pain in the right wrist. He was therefore re- 
ferred to a phj'sician and was discharged from 
his job. Physiotherapj'- was administered but 
the pain and disability persisted and was suffi- 
ciently severe to prevent him from working for 
two months. Thereafter he returned to light 
work which was performed chiefly with his left 
hand. 

There was an additional history of an injury 
to the knuckle of the right index finger about 
eight or ten years previousljv No treatment 
was ever administered for this condition. 

When I saw the patient four months after 
the injury he complained of pain and weakness 
in the right wrist on working and pain at night. 

Examination revealed a complete loss of 
dorsiflexion of the wrist. Palmar flexion was 
restricted to 150 degrees, and ulnar and radial 
deviation were only possible to a few degrees. 
The extremes of all motions of the wrist as 
well as pronation and supination of the forearm 
were painful. The tenderness which was present 
over the entire wrist was greatest over the 
semilunar and cuneiform bones. The promi- 
nence of the knuckle of the index finger was 
diminished. The grasping power of the hand 
was grc.atly lessened. The arm and forearm 
were somewhat atrophied. 

Examination of a roentgenogram (Fig. 4) 
made seven days after the accident revealed a 
punctate osteoporosis involving the entire 
carpus, the distal ends of the radius and ulna 
mid the proximal ends of the metacarpal bones 
The semilunar was sclerotic, deformed and 
fragmented. The cuneiform was markedly 
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porotic. The head and neck of the second meta- 
carpal were deformed and displaced. 

It therefore appeared to the author that the 



Fig. 4. H. H., November 27, 1940, circumscribed 
post-traumatic osteoporosis of semilunar and 
diffuse post-traumatic osteoporosis of wrist. 
Note: (i) Fragmentation, deformation 

and sclerosis of semilunar bone; (2) diffuse 
punctate osteoporosis of carpus and adjacent 
metaphyses, 

patient was suffering from a diffuse post- 
traumatic osteoporosis of the entire carpus 
and adjacent bone structures superimposed 
upon a previously existing circumscribed post- 
traumatic osteoporosis of the semilunar bone, 
otherwise known as Kienboch’s disease. 

Immobilization in a circular plaster of Paris 
bandage from the metacarpophalangeal joints 
to the elbow \vas advised and applied from 
time to time over a period of eighteen months 
from the date of the accident. Examination on 
Maj' I, 1942, revealed that all motions of the 
wrist were greatly restricted, the extremes of 
motion were painful, and the tenderness save 
that over the semilunar had disappeared. 

Radiographic examination made on April 
28, 1942, demonstrated that the diffuse punc- 
tate osteoporosis had disappeared. The lamellar 
structure of the previously involved areas 
shoned a considerable diminution in the trans- 


verse elements while the longitudinal elements 
were coarse and sparse. The deformity of the 
semilunar bone was increased and the joint 



Fig. 5. H. H., November 20, 1942, end result of 
circumscribed and diffuse post-traumatic 
osteoporosis shown in Figure 4. Note: (i) Pre- 
ponderance of coarse though sparse longitudi- 
nal lamalJae and relative diminution of trans- 
verse lamallae; (2) increased deformity of 
semilunar bone and persistent fragmentation 
and sclerosis; (3) diminution of joint spaces; 
(4) disappearance of punctate osteoporosis. 

spaces, especially the radiocarpal, were more 
diminished in size when compared to the origi- 
nal film. 

Gradual mobilization of the wrist and physio- 
therapy were advised and instituted. A further 
roentgenographic study two years after the 
accident (Fig. 5) demonstrated the above de- 
scribed changes more clearly. Clinical!}', how- 
ever, there were residual changes such as 
pronounced limitation of motion, pain on cv- 
tremes of motion, tenderness and weakness 
which tvere indicative of arthritic changes. The 
prognosis was therefore poor even though 
the diffuse post-traumatic osteoporosis had 
subsided. 

Both the circumscribed as well as the 
diffuse form of post-traumatic osteoporosis 
are thought to be due to a functional dis- 


Buchnian Osteoporosis American journal or surgery 273 


VoL. LXXI. No. 

turbance of the vasomotor mechanism of 
the parts involved and are merely expres- 
sions of degree of involvement. In these 
forms the osteoporosis and the resulting 
after-effects such as loss of motion and 
deformity are the prominent symptoms. 
In other forms the osteoporosis may be 
minimal or non-existent as exemplified by 
the present case history under considera- 
tion. All of these forms are closely related 
and vary only in that one or another aspect 
may become predominant in the clinical 
picture even though all of these forms have 
many of the clinical features in common. 

Because of this variance in one or 
another phase of the condition under 
consideration, the terminology has been 
varied even though they all refer to what 
is in all probability the same condition. 
The more common terms employed in the 
literature are Sudeck’s bone atrophy, acute 
bone atrophy, post-traumatic osteoporosis, 
reflex dystrophy of the extremities, reflex 
nervous dystrophy, segmental angiospasm, 
and minor causalgia. 

CONCLUSION' 

The purpose of this presentation is: 

I. To demonstrate a very rare form of 
circumscribed po.st-traumatic osteoporosis 
of the lower end of the ulna and radius 
associated with similar changes in the 
os magnum and cuneiform akin to the 
better known localization in the semilunar 


bone (Kienbock’s disease) and scaphoid 
(Preiser’s disease). 

2. To demonstrate the occurrence of the 
circumscribed form and the diffuse form 
of osteoporosis (Sudeck’s atrophy) in the 
same patient as manifested by the charac- 
teristic bone changes incidental to the 
recovery from both conditions. 

3. To demonstrate the relationship be- 
tween the circumscribed and diffuse forms 
of post-traumatic osteoporosis on the one 
hand and the clinical syndrome (reflex 
dystrophy of the extremities) which is 
verj' much akin to the diffuse form of post- 
traumatic osteoporosis with the exception 
that the bone changes may be minimal or 
entirely absent on the other hand, thus 
demonstrating that these three forms of 
functional disturbance of the vasomotor 
mechanism of the parts involved are merely 
expressions of degree of involvement. 

4. To demonstrate the occurrence of 
the three forms of vasomotor disturbance 
in the same part of the same patient at 
different times, probably' indicating an 
inherent susceptibility of the individual 
under consideration. 
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O NE of the rarest conditions en- 
countered in the abdomen is tuber- 
culosis limited to a small segment 
of the duodenum. There are less than a 
dozen proven cases reported in the litera- 
ture. The finding .of this pathological 
condition is usually a pleasant surprise 
for invariably the preoperative diagnosis 
is malignancy and malignancy in this 
region means involvement of the pancreas, 
so that one ordinarily operates and expects 
either to undertake a formidable operative 
procedure, such as removal of the duo- 
denum and head of the pancreas, or else 
he will perform a short circuiting operation 
such as a gastrojejunostomy. When the 
diagnosis of tuberculosis is made, a resec- 
tion of the involved bowel with either an 
end-to-end or side-to-side anastomosis is 
all that is necessary and the prognosis is 
not as grave as it is in carcinoma. The 
following is such a case in which the 
patient was operated upon by me one year 
ago: 

CASE REPORT 

Mr. S. S. was admitted to the Rhode Island 
Hospital on March 3, 1943, with a diagnosis of 
carcinoma of the third portion of the duode- 
num. The history reveals that he had had 
“stomach trouble” for four months. At the 
onset there was intermittent colicky pain over 
the lower abdomen which later settled in the 
mid-epigastrium. The pain was not referred to 
the shoulder or back. 

The pain usually followed meals. “Fat and 
fried food were no worse than others.” More 
food or alkali would not relieve the symptoms 
but usually aggravated the condition. As time 
went on the heavj^ food would “stay on my 
stomach for a long time,” reported the patient 


and then vomiting would bring relief. During 
the last month only liquids such as “milk and 
soups would stay down.” He had not noted any 
blood in vomitus or stools although- he ad- 
mitted rarely looking for bloody or tarry stools. 
During the last three months he had lost 
eleven pounds. 

The past history, family history and physical 
examination were entirely negative. A gastro- 
intestinal series had been performed previous 
to admission and was repeated in the hospital. 
The reports follow; 

December 28, 1942: “Examination of the 
gastrointestinal tract shows normal esophagus. 
Stomach was normal in position and had a 
smooth contour. Peristalsis was normal and 
there was no delay in the emptying time. The 
duodenal bulb was well outlined and showed no 
pathology. A short segment of the duodenum 
at the junction of the second and third portion 
was narrowed and irregular in outline. The 
mucosal pattern was obliterated in this area 
and there was a sharp delineation between the 
involved and normal intestine. There was con- 
siderable delay in the passage of barium in this 
region and the descending duodenum proximal 
to the point of narrowing wds dilated and 
showed reverse peristalsis at the fluoroscopic 
examination. At the four-hour examination 
there was a small amount of residual barium m 
the second portion of the duodenum. Other- 
wise, there was normal motility in the small 
intestines and the barium had reached the 
transverse colon. At the tu'enty-four-hour 
examination the cecum and colon were not 
remarkable. Two examinations were made of 
the gallbladder by the oral method and showed 
a normal functioning gallbladder. There were 
no calculi. 

“Conclusion; Examination reveals a narro" 
irregular sharp!}’- delineated defect at t'C 
proximal end of the third portion of the duo c 
num which is consistent with malignancy. 
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March 5, 1945: "Examination of the gastro- 
intestinal tract showed the stomach in_ good 
position and of normal outline. Peristalsis \yas 
normal. There was no delay in the emptying 
time. There was marked narrowing of a small 
segment of the proximal end of the ascending 
or third portion of the duodenum. There \yas 
a sharp line of demarcation between the in- 
volved and normal intestine in this area. The 
second portion of the duodenum was dilated 
and there was reversed peristalsis present. The 
findings are due to an obstructive lesion in the 
proximal end of the third portion of the duode- 
num, as previously noted.” 

March 24, 1943: "Examination of the chest 
shows no infiltration in the upper lobes or 
other pathology in the lungs. The diaphragm 
shadows are of normal outline. The heart and 
great vessels are within normal limits.” 

The laboratory findings were as follows; 
Hinton test, negative; hemoglobin, 16; red 
blood count, 5,870,000; white blood count, 
8,550; dilTcrctitial: polymorphonucicars, 67; 
eosinophils, 2; small leucocytes, 24; large 
leucocytes, 7; urea nitrogen, 18; glucose, 90; 
sodium chloride, 454; total protein, 7.6; gastric 
analysis, within normal limits. 

Preoperative diagnosis: Obstructing le- 
sion of the third portion of the duodenum, 
probably carcinoma. 

Operation was performed on March 10, 
1943, under fractional spinal anesthesia. An 
upper right rectus muscle-splitting incision 
was made. Exploration of the stomach and of 
the first and second portion of the duodenum 
rtu caled no pathological disorder. There was a 
questionable induration of the Jicad of the 
pancreas, although this was not marked. The 
transverse colon and omentum were lifted so 
as to expose the ligament of Trietz. Tlic 
jejunum appeared to be normal. In the third 
portion of the duodenum (the retrocecal part) 
a soft mass could be felt. There was no appar- 
ent extension into the surrounding tissues. 
In the mesentery of the small bowel, at the 
ligament of T rietz, there were several h.ard 
gl.ands. One of these was removed and a frozen 
stviion was report e<l as tuberculosis. The small 
IhwcI, just beyond the ligament of Trietz, 
was clamped with Pnyr clamps and severed 
with cautery. I he distal end was covered over 
witiy p.nizc to prevent contamination. 7'hc 
proxinia! clamp was covered with a g.atize 
s;>ongc. 


An incision was made in the ligament of 
Trietz to release this portion of the duodenum. 
Another incision was made in the peritoneum 
so as to give better exposure of the retroperi- 
toneal area. The mesentery of the duodenum 
was clamped, cut and tied, and xvith moderate 
difficulty, the duodenum was freed from the 
surrounding structures, until normal duodenum 
could be seen for some distance proximal to the 
lesion. Clamps were placed here and a segment 
of the duodenum approximately three to four 
inches in length was removed with cautery. 
Examination showed that we were at least an 
inch or more on cither side of the lesion. A 
basting stitch of dermal No. 00 on an atrau- 
matic needle was applied to both ends of the 
cut bowel. The clamps were removed. The 
two segments were approximated and an 
aseptic anastomosis was performed using an 
outer row of No. C silk mattress sutures and 
an inner row of continuous e.xtra hard chromic 
No. 00. The dermal sutures were pulled out 
and the anastomosis was opened with a finger 
on either side of the stoma. There was a good 
opening. The posterior peritoneum was then 
sutured so as to make this part of the duodenum 
retroperitoneal. 

About 2 Gm. of a mixture of equal parts of 
sulfathiazolc microcr3’stals and sulfanilamide 
were applied in the retroperitoneal area. About 
3 Gm. were placed in the general peritoneal 
cavity, and about 1 Gm. in the abdominal wall. 
Exploration of the remainder of the abdomen 
showed no evidence of disease either in the 
bowel or the mesentery'. 

The wound was closed in layers without 
drainage, using chromic No. 00 doubled con- 
tinuous to the peritoneum, interrupted figure- 
of-eight chromic No. 0 in the fascia, interrupted 
silk in the skin and five stay sutures. 

A transfusion was given during the operation. 

Postoperative diagnosis: Deferred (patho- 
logical diagnosis was tuberculosis of this portion 
of the duodenum). 

^ The pathological report submitted by Dr. B. 
Earl Clarke and checked by Dr. S. Burt Wol- 
bach of the Harvard Medical School follows:— 

Organ; Duodenum— third portion. 

Duration: Five months. 

Clinical History: Epigastric distress and 
some obstruction for four months. 

Gross Description: The specimen consists of 
a segment of duodenum 7 cm. in length. It 
has already been opened. The circumference 
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at what appears to be the distal end is 6 cm. 
This is reduced at the opposite end over a 
distance ol 4 cm. to a circumference of 3.5 cm. 
The mucosa of the narrowed portion has lost 
its folds. It is hemorrhagic and very super- 
ficially eroded. On section the muscular wall 
here appears to be somewhat thicker than in 
the normal part. The fibrous tissue between the 
muscle and the mucosa is especially thickened 
and more dense and white than in the normal 
portion. The thickness here of the entire wall 
is 6 mm. as compared to 3 mm. normal. The 
external surface is torn and ragged but in one 
or two fairly smooth areas a smooth tiny 
translucent tuberele-like nodule is visible 
when the specimen is rotated so as to reflect 
the light. There is also submitted a lymph 
gland measuring about i cm. in diameter. 
Frozen section of this is done and shows 
tuberculosis. 

On the following day there was received a 
small segment of duodenum from the same 
patient. It shows considerable postmortem 
degeneration. 

Microscopical description; Sections from all 
of the seven blocks potted and from the lymph 
gland show typical tubercles and giant cells. 
Some of the larger lesions show necrosis and 
caseation. 

Diagnosis: Tuberculosis of duodenum and 
regional lymph node. 

The postoperative course was unusually 


smooth, the pulse never going above 90 and 
the temperature returning from a high of ioi°f. 
to normal on the fifth day. The treatment con- 
sisted of gravity drainage of the stomach 
through a Levine tube for fort3’^-eight hours 
then sips of water for twenty-four hours. A 
fourth day Balfour diet was then started with 
the usual progression. Intravenous fluids were 
given daily in amounts sufficient to maintain 
a 1,500 cc. urinary output. The patient was 
allowed up on the twelfth and discharged on 
the fourteenth postoperative day. • 

Mr. S. S. returned to work after eight weeks 
and has enjoyed good health. He has had 
ultraviolet light to his abdomen and the usual 
vitamins. He eats all foods without anj' signs 
of gastric distress and has gained approxi- 
mately twenty pounds since his operation. 

Check-up .v-rays w'ere taken and the report 
follows; 

May 20, 1943: Repeat examination of the 
gastrointestinal tract shows the stomach in 
good position and of normal outline. There 
was no disturbance in the peristalsis or delaj' 
in the emptying time. The first and second 
portions of the duodenum were well outlined 
and had a normal pattern but there was slight 
dilatation of a small segment of intestine at 
the site of the anastomosis, but there was no 
delajf or obstruction to the flow of barium 
at this point. Other portions of the duodenum 
and jejunum were of normal calibre. 



ISCHIOFEMORAL ARTHRODESIS WITH PSEUDOARTHROSIS 
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I T is the purpose of this paper to present 
the clinical result of an Ischiofemoral 
arthrodesis in which union took place 


information regarding diagnosis or treatment 
during this period. One year later he contracted 
a gonorrheal infection and within several 



Fit;. I. Roentgenogram of the 
hip prior to surgery. 

between the upper femoral fragment and 
the bone graft, while a pseudoarthrosis 
developed between the bone graft and the 
inferior femora! fragment. 

C\SE KEl’OHT 

The ii.aviein, a forty-three year old Italian 
male, was first seen in the Ortliopedic Clinic in 
Febrnarv, 19.13. H'*' chief complaint at lliat 
lime was constant setere pain in his right hip 
wliieh iiad pcrsistetl for the past eight months 
ami which was only partially relieved by bed 
rest, lie recalled iiaving lifted a heavy kettle 
twcnt> Nc.irs ago wliereupon he licard a crack- 
ing sniitul in his right lii]) and experienced 
e\<.rueiaiing pain. lie was kept in bexi in the 
!iovpii;i] for the following six weeks and was 
amhiilatoi v on erulehcs for six months after- 
w.nd. 1 he patient was unable to furnish anv 


Fig. 2. Roentgenogram showing the 
graft and the position of the 
fragments six months after 
surgery. 

weeks his hip became stilT. He claimed that 
there had been no change in the deformity of 
tlic involved extremity during the intervening 
years. 

The initial examination revealed the patient 
to be an obese, stocky male. He walked with a 
side-lurching gait. The right lower extremity 
had an apparent shortening of three inches, an 
actual shortening of one and one-half inches, 
and was held in 30 degrees of external rotation 
and 30 degrees of adduction. A 35 degree 
Ilexion contracture of the hip was present and 
further llc.xion to 60 degrees was possible. The 
circumference of the thigh lo cm. above the 
patella was 6 cm. less on the involved side. 
The circumferences of the calves 10 cm. below 
the patella were tlic same. 


t in-n l\ t 
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• r, r.n Mnrrh 17 1042 philes 67 per cenf, hemoglobin 1 03 per cent, red 

Roentgen blood count 4.66 million; urinalysis negative; 

SX" “r?he bit: Lu„a Wassern,an„ ne,«ive. 


Fig. 3 - 


Fig. 5. 



1 Fig. 4. 


Fig. C 


p r Roentgenogram showing the amount o 

Fig 5- Koentgei og arthrosis. . „oeudo- 

Fio. 6. Roentgenogram 

ue to an old healed lesion An osteotomy was done j 

;hest-There is an old oalcihed^ labLatory lesser corrected. A massiv e 

1 the lower right lung held. ^ ^ nal rotation deform i . _ior cortical sur- 

est positive; v hite blood conn 
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at one end. Using two osteotomes, the ischium 
was then fractured and the graft guided into 
position. The wound was closed in layers and 



Fir,. RocntRcnoRr.vms <ii\o\vinp; neutral 
position. 


the patient immobilized in a double spica 
cast. 

Roentgen examination of the hip taken on 
December 20, 1943. seven months after 

arthrodesis, was reported as follows: “The bone 
graft remains in place and is intact. The amount 
of callus in the lateral femoral triangle between 
the distal femur and the graft has increased 
moderately in density. It is very dilTieult to say 
whether bony union between the proximal 
femur and the graft has occurred although it 
would be safe to assume union from tlie distal 
femur to the graft. The hip appears solidlx’ 
fuxed." 

.'\ leather and steel single spica brace was 
worn at home until February 1, 1944. On that 
day, while at home and not wearing the brace, 
he fell and sustained a fracture of the right 
external femoral condxle without material 
dispLu-enunt. A long leg cast was applied the 
s.uue d.ix. 

Muorostopic .Hid \-ray examination April 28, 
lo j ■„ alxnit two months after the abox c injurx , 
demonsu.itixl that there was relatixe motion 
Inlwnn ihe distal portion of the femur and the 
bint gr.dt on abdiKtion and adduction of the 
dist.d fumir. 


The long leg cast was removed at the end of 
six weeks and was replaced wdth the brace. The 
patient did not complain of discomfort and 


Fig. 8. 



Fig. 9. 

Fig. 8. Silting position. 

Fig. 9 Active flexion supine. 

ten weeks after the fracture of the condyle 
began bearing weight on the right lower 
extremity. He was seen regularly in the out- 
patient department and showed progressive 
improvement except for a tendency toward 
external rotation of the extremity. 

In September, 1944, seventeen months after 
the operation, the patient stated that he could 
walk a half mile without the use of a cane. 
Examination showed a 10 degree flexion con- 
tracture. He was able to Ilex his thigh to 55 
degrees and to elevate and maintain the ex- 
tremity against gravity. 

When last seen in February, 1945, the patient 
was working as a bartender. 1 le had no hip pain 
and could xxalk more than one-half mile with- 
out tiring. He was wearing a 1 1 ^ inch lift on the 
right shoe which brought the crests of the ilia 
to the same lex el. A moderate limp was noted. 
T he extremitx xxas held in 15 degrees ex'ersion. 
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Fifteen degrees of flexion eontraeture was reports of Brittain, in whose series of 
present. Further motion of the hip was abduc- thirty-five ischiofemoral arthrodesis three 
tion 20 degrees, adduetion 20 degrees, flexion failed to fuse, but the patients had no 
60 degrees, external rotation 30 degrees. complaints. The process through which 



Fig. 10 . Active abduction supine. 


COMMENT 


The accepted operative treatment for 
the unsound hip is arthroplasty or 
arthrodesis. Arthroplasty will produce a 
movable but frequently a painful hip. 

This is borne out by Kellogg Speecl 
report, which records 60 per cent satis- 
factory results in 225 hip arthroplasties. 
He sets as a standard for a satisfactory 
joint a hip which has 40 degrees of flexion 
and 50 per cent of abduction and external 

rotation. , ^ j 

A fusion of the hip can be expected to 

result in a stable, painless 
Henderson, however, points out that t 
American patient is loath to accept a 

A nrethod that will stabilize the 
but at the same time allow a limited 

amount of motion would, 
a definite place in the treatment of the 

diseased hip. This is ““i "J”;" 

the destructive process is still ^cti^^ 
the hip joint. The case presented demon- 
strates" this method. That this is not^an 
isolated instance can be seen 


Fig. 1 1. Active adduction supine. 


this stability and mobility was 
can be demonstrated by the n^merou 
x-rays in this case. The tibial graft passed 
through the stages of aseptic necrosis^and 
partial absorption, but still a 
Lbihzer so that early fusion 
between the head of the femur and 

"""TfenCnce the possibility of 
a fusion and a Pseudoarthrosis ab t^^^_ 
graft, several suggestions are 

(i) The use of a r^^^sive tibial g I 

the medullary the tibial 

femoral fragment; (2) j scre^^; 

graft to the upper patient 

Ld (3) the use of traction ^ tl ^ j,. 
is in the spica cast to create b 
traction at the osteotomy site. 

SUMMARY 

A case of infectious arthritis 0 ^,^ 


1. /X Gilbc Wl . iscnio- 

hip was presented m record- 

femoral arthrodesis 
ing to the technic of Bnttai . 

i The unusual clinical tesuh " 
patient suggested another approac 
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operative treatment of the diseased hip, 
namely, an ischiofemoral arthrodesis of 
the proximal fragment a massive tibial 
bone graft and a pseudoarthrosis between 
the tibial graft and the distal fragment. 

3. Suggestions were oiTered for the 
formation of the pseudoarthrosis. 


REFERENCES 

1. Brittain, H. A. Architectural Principles in 

Arthrodesis. Baltimore, 1942, Williams & Wilkins 
Company. 

2. Campbell, Willis C. Operative Orthopedics. St. 

Louis, 1939. C. V. Mosb3' Compan%’. 

3. Edwards, J. W. Reconstruction Surgerj’. American 

Academy of Orthopedic Surgeons, Ann Arbor, 
Michigan, 1944. 


AcHONDROPLASi.-t IS a Congenital abnorniaIit3' of bone formation from 
cartilage, with resulting deficient growth in long bones; the subjects having 
long bodies, large heads, and short limbs (achondroplastic divarjs). 

From “Principles and Practice of Stirgerj'” by W. Wayne Babcock 
(Lea and Febiger). 



left-sided appendicitis in a DEXTROCARDIAC 

PATIENT 


A. J. Capone, m.d. amd 

Chief of Surgical Service, Son^erv, He HospftaJ v . 

SOMERVILLE, MASSACHUSETTS ' ' 

revere, MASSACHUSETTS 

a casTXcutl SSJ “ ?P°“ “““ Pai" on 

with dextrocarflin d' aPPOadlcitls March 12, 1944, three days before operation, 
with dextrocardia, diagnosed by ex- Becanse of the fact that the pain was localized 


T 



Fig. I. Left-sided appendicitis in a de\trocardiac patient. 


amination before operation. A brief review 
of the literature of this condition is also 
described. 

In reviewing the literature on complete 
and partial visceral transposition we find 
that this condition is not a common one 
although it cannot be said to be rare. How- 
ever, because this condition falls into an 
interesting group when surgical interven- 
tion is necessary and complicates the 
surgical problem involved, we believe that 
this condition is important enough to 
warrant reporting. 

CASE REPORT 

Case No. 8ii6, Revere General Hospital. 
E. G., a white male aged ten, was stricken 


to the left of the abdomen, the child’s parents 
did not seek medical advice. In the interim 
he was treated by enemas and purgatives at 
home. The pain was at no time referable to 
the right side. The pain increased and vomiting 
occurred. Fever developed on the second daj’. 
When seen at home by Dr. Miller on the 
third day of illness the child was acutely ill. 
His temperature was ioi°f., pulse iio; 
respirations 30. The tongue was dry and 
features showed signs of delu'^dratron. Ex- 
amination of the chest revealed the heart to 
be on the right side, the cardiac impulse being 
in the fifth interspace on the right. Heart 
sounds were regular, rate no, of good quality 
with no murmurs. The lungs were clear and 
resonant throughout. The abdomen was sym- 
metrical, and moderately distended. The 
liver edge was felt in the upper left quadrant. 
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There was marked spasm and tenderness in the 
whole left lower quadrant. Rectal examination 
showed exquisite tenderness in tlm left lower 
quadrant. Routine blood examination revealed 
a white count of only 9,650, red blood count of 
4,126,000 and a hemoglobin of 92 per cent. 
Tlic urine examination was negative. 

Because of the findings of an acute abdominal 
condition on the left side with a dextrocardia, 
a diagnosis of left-sided appendicitis in a case 
of situs viscerus inversum was made. 

Operation was performed on March 15, 
1944, at the Revere General Hospital. Under 
ether anesthesia a left low rectus muscle re- 
tracting incision was made. On opening the 
peritoneum free fluid poured forth. The 
cecum was found on the left side, revealing an 
acutely inflamed fibrinous covered appendix. 
This was removed in the usual manner and a 
double tie made about the stump. Sulfan- 
ilimidc, 3 Gm., was sprinkled into the abdomen. 
The abdomen was sutured in layers with no 
drainage. The child made an uneventful 
recovery and was discharged on the tenth 
postoperative day. 

The pathological report confirmed the find- 
ings of an acute, gangrenous appendix the 
lumen of which contained thick reddish pus. 

INCIDENCE 


follows: (i) Total transposition of the 
viscera; (2) primary solitary transposition 
of the cecum; (3) excessive length of the 
appendix which extends behind the bladder 
transversely through the pelvis, and (4) a 
normally located appendix but with mobile 
cecum with an adhesive type of appendi- 
citis whereby the appendix is diverted to 
the left side. 

EMBRYOLOGY 

According to various investigators, the 
cecum up to the third month of intra- 
uterine life, is located in the left iliac fossa. 
Rotation of the cecum now occurs and 
ascends to locate itself in the right iliac 
fossa. When the phenomenon is complete, 
the right colon crosses the duodenum in the 
upper abdomen and the ileum enters the 
cecum from the left side to the right. If 
failure or arresting of the process occurs at 
any point, this would determine the posi- 
tion of the appendix. 

CONCLUSION 

The presence of dextrocardia should lead 
the examiner to make a careful abdominal 


A review of the incidence of partial or 
complete situs inversus viscerum reveals 
that this anomaly has been reported by 
many authors. In 1922, Sherk, of the Mayo 
Clinic, observed this condition ten times 
out of 347,000 admissions from 1910 to 
1922. In a recent personal communication 
from Dr. Stuart Harrington from the Mayo 
Clinic, it was reported that out of 100 cases 
of transposition diagnosed there, approxi- 
mately one-fourth received surgical treat- 
ment. Adams and Churcliill state that 
situs inversus occurred in twenty-three 
cases out of 23-, 112 admissions to the 
Massachusetts General Hospital, Boston, 
.Massachusetts. Various authors have re- 
ported that situs inversus vicerum rarciv 
occurs alone and most always occurs with 
dextrocardia. 

ETIOLOGY 

.M to the c.ausc-s of left-sided appendi- 
titi'-, Karewski divides the cl.assification as 


examination for the accompanying pres- 
ence of visceral transposition. 

REFERENCES 

1. Adams, R. .and Churchill, E. D, Situs inversus, 

sinusitis, broncliicct.asis. J, Thoracic Sur'f;., 
7: 207, 1937. 

2. Block .and jMichael. Ann. Surg., 107: 51 1: 515, 

3. Cecil, Russel. Textbook of Medicine. 5th cd., 

p. 1227. 1942- 

4. Hemiirow, C. H. Anomalous forms of appendicitis. 

Med. J. Australia, j; 862-863, Ip32. 

;. LeW ALD, L. T. Complete transposition of the vis- 
cer.a. J. A. M. A., 84: 261, 1925. 

6. Nix, J. T. and Ni.x, J. T., Jr. Left-sided appen- 
dicitis, 3 Discs. A’cir Orleans .M. C' S. J., 94; 
430-532. 1942. 

”. Pei^.er, L. Acute appendicitis in a case of total 
visceral transposition. Zcnlralbl. f. Cbir., 68: 
21 13-2116, 1041. 

8. PRESCorr. .M. \V, .-.nd Zolli.scer, R. W'. Appen- 

dicitis in situ inversus tot.alis. Am. J. Sure 
64: 28S-3r>o, 1944. 

9. Shirk, H. 11 , Total transposition of viscera 

Nurc.. Cvnrr. c- Ohst., 33: 53, 1,^22. 
to. Tinv, Henrv I„ Synopsis of .Medicine. 6th ed. 
P- rSo. 1934- 

It. UiLLts, Bvrd Charles. .Appendicitis and trans- 
{Kisn.on of the viscera. Ann. Sure., 82: 256. 1925. 
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M assive enlargement of the pros- hyperplasia but also due to the fact that 
tate IS uncommon if the sparsity the symptoms, although long-continued, 
cfdpnr^p cases reflect the in- were relatively mild. The patient was 

cidence of occurrence. The symptoms aware of the existence of prostatic enlargc- 
produced by prostatic hyperplasia are ment for twenty-five years and at no time, 
usually sufficient to warrant investigation until the terminal illness, were the symp- 
and subsequent treatment long before the toms sufficient to cause the patient to 
enlargement assumes enormous proper- consider surgical relief, 
tions. The symptom producing phenomena 
accompanying prostatic hypertrophy are 
not well understood. The factors governing 
the position, the direction and the extent 
of the hyperplasia are such that they are 
not applicable to all instances of prostatic 
enlargement. 

Clinically, the size of the obstructing 
hyperplastic tissue rarely, if ever, bears 
any relation to the degree of symptoms 
produced. A small amount of obstructing 

tissue may produce marked urinary symp- tion following a long automobile ride. The 
toms, even to complete urinary retention, retention was relieved by catheterization. 
In contrast, a massive hyperplasia may Every six to twelve months following the first 
produce few symptoms and may be found episode, he developed acute retention which 


CASE REPORT 

W. A. N., an eighty-eight year old white 
male, was referred by Doctor GeOrge Mark 
because of frequency of urination of two 
weeks’ duration. The patient complained of 
pain and burning on urination of several days 
duration. He voided small amounts of urine 
at frequent intervals. He was markedly con- 
stipated. The patient gave a past history of 
usual healtli until twent3^-five years ago, at 
which time he developed acute urinary rcten- 


would be relieved bj'- a single catheterization. 
He concluded that as long as the acute reten- 
tion occurred so infrequently and was so easily 
relieved, he would do nothing further about it. 
On examination, a state of acute retention 


only on routine examination. 

The normal prostate weighs about 23 
Gm. The average adenomatous enlarge- 
ment varies from 35 to 75 Gm., seldom 
exceeding 85 Gm. A markedly enlarged existedTThe bladder^could be readily palpated 
prostate is usually considered to weigh above the symphysis. 

under 200 Gm. Massive enlargement of Rectal examination revealed an enormous 
the prostate has been infrequently reported, enlargement of the prostate that quite coni- 
Freyer (1906) reported a case in which the pletely filled the rectum. Only the lower edge 
prostate weighed 535 Gm. Douglass (1927) of the enlargement could be palpated. Tie mass 

reported a gland weighing 680 Gm. White so large anc so itgi ^ 

and Gaines (1936) reported a case in which 

the gland weighed 397 Gm. It rnay be urethral catheter was readily 

readily seen, from the number of cases int^-oduced. The entire catheter, with the 
reported and the intervening years, that exception of the distal half-inch, was ncccs- 
massive enlargement of the prostate is sarily inserted before urine was withdrawn. As 
uncommon. the catheter was being introduced, a flou 0 

The case about to be reported is un- bloody mucopus gushed from the catheter, 
usual not only because of the extent of the There was no urine c^udent in the c.xpdJcd 
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material. The catheter ^^as further advanced a 
distance of two inches into the bladder and 
clear but concentrated urine was withdrawn. 


This mass almost completely fills the pelvic 
cavity, causing compression of the sigmoic 
colon. The bowel appears to be normal in 



Fio. i. The entire ni.-iss removed .nt .lutopsy ineluded the prost.ntc .and bladder. The bladder may 
be ‘:een to be pushed in front of the massive enlargement of the prostate. A distinct funnelling 
maj be cccn betveen tlie lateral lobes, which .accounts for the relative case of urination. A 
necrotic area may be noted at the inferior margin of the large lobes. This area is the opening of a 
sinus which eMended posteriorlv into a c.avily approximately , cm. in diameter. The hyper- 
plastic tissue me.tsured 12 b\ 10 In 0 cm. The entire mass weighed 1,300 Gm. 


The c.athcter w.is tied in and the bladder was 
slowly dccompressctl. 

Following decompression of the bladder, a 
firm, rovmded mass was distinctly palpable 
immediately above the symphysis. The nature 
of the mass was not a.sccrtained until autopsy. 

Due to the patient’s greatly debilitated con- 
dition and the length to which the catheter 
was necessarilv inserted to enter the bladder, 
c\stosco]5\ was not attempted. 

On admission. June ii, 1943, blood urea 
nitrogen determination was i~.4 mg. per 100 cc. 
1 lie d.iy prior to his death. .Inly z, 1943, the 
blood ure.a nitrogen was 25 mg. per 100 cc. 

I he report of the pathologist of the findings 
at autopsy ic given verbatim; 

“ Peritoneal eav il\ : 

“When the peritone.tl e.nilv is opened, a 
i.’ige m.ws is found in the region of the bladder. 


diameter. There is no evidence of peritonitis. 
Both liver and spleen arc slightly enlarged but 
otherwise the peritoneal contents are normal. 

“The Urogenital System: 

“Both kidneys arc considerably enlarged 
due to numerous large retention cysts. The left 
kidney weighs 240 grams, the right 560 grams. 
Cysts have thin, translucent walls and they 
arc distended by considerable quantities of 
clear, amber colored fluid. There arc two large 
cysts at the lower pole of the riglit kidney and 
one of these displaces the ureter and causes it 
to be flattened. However, there is no evidence 
of dilatation of the ureter proximal to this 
point and the pelves of botli kidneys appear 
entirely normal. The kidney parcnciiyrna of 
both kidneys is somewliat distorted by numer- 
ous retention cysts, but the kidney cortical 
tivsue appears to be normal. 
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“The pelves and ureters are normal except 
as above described. The pubic bones are re- 
moved and the urethra, prostate, bladder and 
ureter are dissected out in toto. The distal 
portion of the ureters are normal in all respects. 
They empty without obstruction into a bladder 
of about normal size. The lining mucosa of 
the bladder shows no evidence of inflammation. 
The wall is not thickened. The bladder contains 
a small amount of grossly normal urine. The 
bladder is greatly elevated by a huge mass of 
tissue which is found to be the prostate. The 
entire mass is spheroid and when the urethra 
is dissected out, the mass is found to consist 
of two ovoid tumors each measuring 12 by 10 
by 6 centimeters and the whole weighing 
1300 grams. (Fig. i.) The penile and prostatic 
urethra show gangrenous changes and at the 
level of the verumontanum there is an opening 
through the left posterior aspect of the urethra 
which leads into a cavity in the left prostatic 
mass. The opening measures approximately 
one centimeter in diameter. Its edges are 
ragged and necrotic and it leads into a cavity 


measuring approximately five centimeters in 
diameter and from this cavity a considerable 
quantity of extremely foul, clotted blood can 
be expressed. The capsules are not invaded 
and when sectioned they show what appears 
to be tumor tissue. The median lobe is not 
remarkedly enlarged.” 

CONCLUSIONS 

A case of massive prostatic hypertrophy 
is presented. The total mass, which in- 
cluded the bladder, weighed i ,300 Gm. 

The patient did not seriously complain 
of his symptoms until two weeks before 
admission to the hospital, although he 
had repeated but temporary attacks of 
acute urinary retention over a period of 
twenty-five years. 

The finding of such an enormous gland 
substantiates the statement that clinically, 
the size of the hyperplastic tissue rarely, 
if ever, bears any relation to the degree 
of the symptoms produced. 



ACUTE MESENTERIC OCCLUSION 
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HOUSTON, 

ACUTE mesenteric occlusion is one 
/A of the most serious, acute, surgical 
conditions of the abdomen. The 
diagnosis is often very difiicult and usually 
is not specifically made until after the 
abdomen is opened. One of the reasons 
that the diagnosis is not made is because 
of the rarity of the condition. 

The incidence has been very variably 
reported, from .105 per cent by Laufman, 
and Scheinberg, to .041 per cent reported 
by Warren and EberharT Whittaker and 
Pemberton, in 1938, reported sixty proved 
cases from the Mayo Clinic and Laufman 
and Scheinberg reported forth four cases 
in 1942. Other sporadic cases have been 
reijorted, some successfully treated. Un- 
doubtedly many of the unsuccessful cases 
never get into the literature. Warren and 
Ebcrhard present the following outline 
of the Etiology of Mesenteric Vascular 
Occlusion; 

1. Known infection; Including throm- 
boijhlcbitis, appendicitis, pelvic abscesses, 
peritonitis and general sepsis. 

2. Mcmalogcnous causation; Blood clys- 
crasia or changes known to predispose to 
thrombosis, such as splenic anemia and 
polycNt hernia vera. 

3. Traumatic; Trauma of any sort to 
inc'-cntcric vessels, tearing of mesentcrv 
and t rauma from abdominal operations. 

4. .Mechanical; Lairgc.st group. Portal 
'•ta^is, pressure from tumors, pressure 
from adhesions or congenital bands. 

"Xolvuliiv, ‘.trangulatcd hernias not 
includeri.'’ 

K'lufman and Scheinberg have also 
rejro.'ted two c.i'sc*' that followed operation 
of the lumbar sympathetic chain. Lumbar 
sy mp.ithectomy had been performed on 
one p.iticnt. One of the other cases followed 


TEXAS 

injection of novocain. Bauer has also 
reported a case in which death occurred, 
due to superior mesenteric thrombosis 
following injection of the lumbar sym- 
pathetic chain for thrombosis of the 
femoral vein. Welsh and Mall, in experi- 
mental work on the dog, found that if 
more than 5 cm. of the small intestine is 
deprived of arterial blood supply the 
segment will undergo infarction and gan- 
grene. If less than 5 cm. is involved, the 
circulation is preserved by blood entering 
through each end, by way of the intra- 
mural channels. 

The symptomology is not always clear. 
The picture is usually that of an acute 
abdominal emergency. Acute intestinal 
obstruction is most often suspected. How- 
ever, the pain is usually out of proportion 
to the physical findings. Shock is also 
usually pronounced. The important thing 
is to recognize that an acute, abdominal 
emergency exists and to proceed promptly 
with operation, lor delay is one of the 
reasons for the published high mortality. 

In the reported series, the diagnosis 
was made preoperatively in about one- 
fourth of the cases. Of course, many of the 
patients have other serious conditions 
such as heart disease, kidney disease, or 
liver disease, and often are moribund 
when the final catastrophe takes place. 
This is another reason why the mortality 
is so terrific. The published mortality has 
varied in the larger series of cases from 
84 to 90 per cent. 

The only treatment is prompt operation 
with resection, and resection should be 
carried out well beyond the area where 
there has been interference with circula- 
tion. In our reported case, five and a half 
feet of the intestine were removed. About 
87 



288 American Journal of Sursery PhilHps, Stalnakcr—Mesenteric Occlusion 


February, 1946 


four and one-half feet of it was completely 
black, and about six inches on each side 
showed interference with circulation. Re- 
section was carried well up into good 
intestine. The point which is very impor- 
tant is that thrombosis may continue 
m the partially devitalized area and gan- 
grene actually occur in that area later. 
If one cannot be sure of the circulation 
in the end involved, it is better to close 
the end of the intestine and make a lateral 
anastomosis rather than do an end-to-end 
anastomosis. 

CASE REPORT 

The patient was a white male, age forty-two, 
a shipyard worker. In September, 1944, he had 
polyarthritis, A superficial phlebitis of the left 
leg was also present; it never became very 
extensive. In December, 1944, he was seen by 
his family physician and was found to have a 
good deal of evidence of kidney disease, as 
shown by albumen, casts and red blood cells 
in the urine. His arthritis at that time had 
pretty well subsided. The phletitis had com- 
pletely subsided. He had some very badly 
infected teeth, and in January, 1945, two of 
these teeth were extracted and almost imme- 
diately he developed clinical signs of pneu- 
monia, bilateral basilar type. He was extremely 
ill but finally, under sulfanilamide therap39 
made a slow recovery. No x-ray was ever made 
because he was never hospitalized. He had 
gotten over his pneumonia and began to get 
around. There had been some complaint of 
intermittent abdominal pain, which was never 
characteristic; and although appendicitis and 
cholecystitis had been suspected, a true diag- 
nosis could not be made because of the indeter- 
minate nature of the symptoms. He seemed to 
be making a slow recovery and was getting 
around recovering strength and had been to his 
doctor’s office on the morning of March 25th. 

That afternoon he went to a movie and while 
he was at the movie lie was suddenly’- seized 
with terrific abdominal pain. This occurred at 
6:30 P,M. and he summoned his family doctor. 

A diagnosis of an acute abdominal emergency 
was made. It was suspected preoperativelj' that 
he had a small appendiceal abscess, which he 
had been walking around with, which had 
ruptured and caused a fulminating type of peri- 
tonitis. He was suffering extreme pain, was in 


moderate shock, had a generalized abdominal 
rigidity, his blood pressure was normal and his 
temperature was ioi°f. His leucocjTe count 
was 13,000. All of the possibilities of causing 
such a syndrone were mentioned, hut no true 
diagnosis could be made. The most likely thing 
seemed to be in reference to his appendix. The 
abdomen was opened within two and a half 
hours after the onset of his symptoms and a 
gangrenous intestine, which actually measured 
five and one-half feet after it was removed, was 
found. The mesentery was thickened, rubbery, 
and gave the impression of a fairly long stand- 
ing inflammatory process. Resection was carried 
out close to the bowel wall and sections of the 
mesentery revealed no evidence of tumor. An 
end-to-end anastomosis was made and the 
opening in the mesentery closed. Continuous 
Wangensteen suction was instituted. The 
patient was given intravenous fluid, 3,000 cc. 
a day. He was given 500 cc. of blood imme- 
diately after operation. 

His condition remained satisfactory through- 
out. He had a very easy, almost uneventful 
convalescence. He had, at no time, become 
very distended and his genera] condition rap- 
idly improved. He was allowed to be out of 
bed on his eighth day, and left the hospital 
on his fourteenth day after the operation, 
having been up walking around the ward for 
two or three days previously. His condition 
since that time has continued uninterruptedly. 
Tivo months after operation he was dismissed 
for work at the shipyard. 

COMMENT 

This patient undoubtedly had an- acute 
arterial occlusion as judged by the very 
sudden onset of the symptoms, with the 
severity of the pain quite striking. The 
pain itself was quite shocking. We believe 
that the success of this case was due to 
the promptness with which the surgica 
attack was carried out. Hmvever, the 
mechanism whereby the process canie 
about, certainly is not clear. It is thought 
that the embolus might have come from 
the pulmonary circulation following his 
recent bout of pneumonia. In fact, ins 
clinical pneumonia may have actually been 
multiple infarctions of the lung. R 
surprising how well he stood sue 1 an 
extensive surgical procedure at this time, 
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yet only just several months previously 
iuid had such a terrific time following 
extraction of only two teeth. One of the 
very interesting things in surgery is how 
the risk involved and the procedure varies 
from time to time, and also how the symp- 
toms and pathology often do not parallel. 

SUMMARY 

A case of successful resection of sixty- 
six inches of the ileum for acute mesenteric 
occlusion is reported. 

The prompt resection was the chief 
reason for success. 
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THE CLINIC OF LAWSON TAIT OF BIRMINGHAM IN 1884* 

Russell Story Fowler, m.d. 

BROOKLYN, NEW YORK 

Y ears ago, ElSert Hubbard wrote a becomings “doctor,” This latter am bjtwn 
number of “Little Journeys,” some had been implanted in his mmd on seeing 
to the homes of great musicians, a fatal accident, a traumatic amputation 
some to the homes of great poets, some to of the leg with death from 
homes of the great and of the near great, on the Long Island Railroad, fatal through 

but he neglected to write “Little Journeys” lack of proper the 

to the homes of great physicians. In 1884, George . , r tunate 

To us physicians what could be more ^ 

interesting than to study the lives of those S 

other physicians who have found promi- this paper is founded. t 

"enceJwL h.ve done good ™ho have hi 

served their country and who have taught J by some thought to 

- 'x z-SX: 53s 

illustrious Sires and who have carried the observe by his 

banner of public service as a fainily . ' McKay, whether there 

tradition and as a result of family upbnng- e ^^^th'in this story. Tait leaned 
ing. We find others who m spite of ad- was y pushed his stomach out, 

versity, in spite of family handicaps, m fjair over his forehead, 

spite of burdens of debt on young shoulders, pu McKay asked him what he 

in spite of discouragement have overcome Tbtl was a marked 

every obstacle and reached a pinnacle m bet.veen Simpson and Tait. 

their chosen life work so high an ou - r Simpson’s house and 

standing in comparison with their ear y h g^^jent, and on ^ 

childhood as to outdo Alger m his wildest had D j^otes 

tarns. Such a one was George Ryerson u,or?ality which v.s 

Fowler. Born December 25, 1848, of hum- ^ ^ cut short by Simpson s 

ble parents, his public schooling s opp r Simpson’s son placed 

at a tender age, earning at the age of f^e did not find much 

twelve, $3.00 a month, bis food and the m studying th 

privilege of sleeping under the counter returns from hospitals he is qm 

of Tnethborhood store. He was a tele- intenSonal or careless 

Iph operator at night at the age of p„, Tait did make a 

& and a mechanic's helper m "“ hospital mortality wh.ch he 

time, saving h,s money with the ob)ect J „,B„«»d.l,cAcdon,y.rMexl«- 

. R„d aefore The S.eU» Sr' 
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published in 1877, dedicating the book to 
the memory of a great master, James 
Young Simpson, whose effort is dedicated 
by a grateful pupil. This study was the 
first made of the statistics of hospitals 
of Great Britain for fifteen years. Tait 
points out that the figures showed in- 
contestibly that a more stringent inquiry 
is demanded as to the possibility of redne- 
ing the number of deaths in at least some 
institutions for the treatment of the sick 
poor. 

Tait’s life and work, his perseverence 
and skill, his honesty and fearlessness, 
his indomitability, his strength of mind 
and body, make him admired by surgeons. 

He thouglit he could not teach, as wit- 
ness his remarks about public clinics in 
his visit to Canada and the United States. 
Yet he did teach, and his teaching opened 
up to many the wide vistas of modern 
abdominal surgery. 

Robert Lawson Tait (Edinborough 1845- 
1899) is better known as Lawson Tait of 
Birmingham where he settled in 1871. 
Here came to him patients from all over 
the continent and surgeons from all over 
the world. Tait argued against Listcrism, 
denying that bacteria arc pathological. 
He relied upon mechanical cleansing with 
soap and hot water, to which his marvelous 
success in o\‘ariotomv was due. 

In Grcig Smith's* Abdominal Surgery, 
there arc forty-five references to Tait, many 
more than to any other author, showing 
the diversity of his work and genius. 

T hough primarily a gynecologist, Tait 
v\as also a great general surgeon. To 
Lawson Tait belongs the credit of introduc- 
ing and establishing the operation of 
lu'palotomy. He had done this operation 
ten times when his work was published, 
nine times for hydatids and once for 
ahsetss. A!! were snecessful. Our own 
\Miiiam M.ayo’s estimate of Tait was that 
he wav ilu' father of modern abdominal 
wirgcry. 

A'- a gynecol(»glst Tait played a great 
part in the devfjopmcnt of the operative 

S'"'!!'. \ I'*, tl, Q-:>, 


principles w’hich had been established by 
McDoNvell, Sims, Emmett, and Battey 
in America, Koeberle in France, Gustav 
Simon in Germany, and Sir Thomas 
Spencer Wells (1818-1897) in England. 
His success in operating was marvelous, 
so much so that at times his statistics 
were questioned but they were aKvays 
proven true. His abdominal sections num- 
bered by the thousands, with rarely a 
death. He never used any antiseptic pre- 
cautions. The secret of his success was 
undoubtedly his rapid, skillful technic and 
cleanliness and the use of warm or boiled 
water to hush out the abdomen. He 
antedated Von Bergman in the develop- 
ment of w’hat later became kno\Yn as 
asepsis. He would allow no finger to the 
wound but his own so that although he 
did not acknowledge the causal relation 
of germs, yet he guarded against them. 
Tait performed the first successful opera- 
tion for ruptured tubal pregnancy (Janu- 
ary 17, 1883), was the first to work out 
the pathology and treatment of pelvic 
hematocele, and, in his “Lectures” on 
these subjects (1888),* he points out that 
the first authoritative treatise on extra- 
uterine pregnancy w’as written by John 
S. Parry (1843-1876), of Philadelphia 
(1876). In 1879, Tait excised the normal 
ovaries,! along the lines laid down by 
Battey (1872-1873), but claimed that in 
none of his cases were the uterine append- 
ages normal. This, with the similar opera- 
tion of Alfred Hegar in 1877, developed, 
says Kelly, “the whole field of pelvic 
operations for diseases of the organs 
other than gross ovarian and fibroid 
tumors.’ “The peri-utcrinc phlegmons of 
Emmett and Thomas became recognized 
as tubal inflammations and abscesses.” 
In 1879, performed choiecystotomv, 
pcision of hydrosalpinx and pyosalpinx, 
introduced his flap-splitting operation on 
the perineum, and his methods of dilating 
the ccr\ ix .and of replacing the inverted 


*Tait: l.cc'urcv on l£c'. 
H?cniavix-dr, Btrminpli.ini 
t ffrit. .\f. J,, { ontion. 1 : 


op’c I’rt-pn.incv .-incl Pelvic 
. iSSS, 
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uterus. In 1880, he introduced hepatotomy, 
and, in 1881, he devised the special opera- 
tion for excision of the uterine appendages 
by securing the pedicle with a silk ligature, 
tied by means of his invention, the 
“Staffordshire knot,” His method of 
"flapsplitting” in plastic repair of the 
perineum was a vaiuabfe innovation (1879), 
but -it was not taken up in America for a 
foiig time. Tait left interesting summaries 
of conclusions from his operative statistics, 
treatises on diseases of the ovaries (1873) 
and diseases of women (1879-1889), and 
highly original essays on rape and other 
subjects connected with medical juris- 
prudence. In aU these productions, he is a 
forcible, effective, frequently coarse, but 
always an amusing writer (Garrison). 

Perhaps Tait’s personality is best ex- 
plained by quoting from the introductions 
to some of his books. One of the last, 
written in 1897, was at the request of 
McKay, who dedicated his booh on peri- 
neal operations to “Amico Optimo, Prae- 
ceptori Sollertissimo, Lawson Tait.” 

“I have complied with the request of 
my friend Dr. Stewart McKay, to read 
the following pages and add a few notes, 
with much pleasure, because his descrip- 
tion of my perineum operations are the 
first which I have seen full enough to be 
of any use to those desirous of doing these 
operations as I wish them to be done. 
This is probably to be attributed to a 
want of fullness or clearness in my own 
descriptions; a fault due to the fact that 
writing is to me an intolerable labour, 
and my attention has for years been closely 
occupied by matters rvhich seemed to me 
more important. Besides, those who had 
seen me do the operations comprehended 
them so readily, carried their instruction 
away with them and reproduced it so 
perfectl3% that the difficulty of under- 
standing descriptions of them seemed to 
me only absurd. 

“Yet, it must have been real, for I 
find my operations mixed up with those of 
other people in confusion most Inextricable. 

I have seen a description of something 


called ‘The Tait-Sanger operation’ for 
which I desire to disclaim all responsi- 
bility, as with all similar mixtures. The 
difficulty of understanding alike my own 
description and some dozen others pub- 
lished in recent years appears at its height 
when Dr. Howard Kelly, in his article in 
Dr. Matthew Mann’s ‘System of Gynae- 
cology,’ considerately refrains from any 
allusion to the operations. Yet when seen 
and understood they are the simplest, 
neatest and most effective operations in 
surgery, have a fatality of certainly not 
more than one in five hundred, and their 
failures, in my own hands, are'not over two 
in some thousands. Those failures were 
due to previous denudations. 

“I think Dr, McKay’s ingenious dia- 
grams and carefully detailed description 
will bring the understanding of these 
simple proceedings within the reach of all.” 

Rarely does a preface disclose human 
characteristics so well, appreciation of 
McKay who was so long associated with 
him ; modesty as to his own written teach- 
ing; dislike for writing; excellent clinical 
teaching; the ability to pass on technic to 
others; sarcasm as to Kelly’s omission of 
the operation; and appreciation of his 
own ability and the excellence of his work. 

Lawson Tait was so well thought of by 
his American colleagues that a resume of 
his original w'ork on extra-uterine preg- 
nancy was read and lauded at a meeting 
of the American Association of Obste- 
tricians and Gynecologists, held in Phila- 
delphia, in 1888, as part of a symposium 
on extra-uterine pregnancy. Speaking ot 
this meeting were Drs. Franklin Town- 
send, Joseph Price, E. E. Montgomery 
W. H. Wathen, John B. Denver, L. b. 
McMurtry and A. Vanderveer. Most 0 
you undoubtedly remember Denver, sti 
many remember Vanderveer, and a vep 
few McMurtry. All of you will recognize 
all the names as prominent ones in 
cology. I personally knew Deaver, 1 e 
Murtry and Vanderveer, all good ' 
of G. R.’s. McMurtry and^ A. 

always visited our home wdien in bc" ^ 
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I'he directness of the man is shown in 
the preface to “Diseases of Women,” 
published in i877> dedicated To 

Thomas Spencer Wells, in admiration of 
the brilliant work by which the art of 
surgery has been enabled materially to 
prolong human life.” The preface written 
in 1877, reads in part as follows: 

“Although Gynaecology has engaged the 
attention of many very able writers, it 
must be admitted that there is within its 
scope a great deal upon which our informa- 
tion is still far from being either complete 
or accurate. I must plead, therefore, that 
any new efl’ort to e.vtend our acquaintance 
with the special Diseases of Women 
deserves at least to be received with 
patience. 

“Concerning some of these diseases I 
have ventured to advance new views, 
both of their pathology and their treat- 
ment, and towards these criticism may 
fairly be directed; but I can claim for most 
of them that they have already been 
published in the form of occasional papers, 
and have been well rceeived by those whose 
opinions arc of the greatest value. 

“My chief object in this book has been 
to ofl’cr the results of my own experience 
in as condensed a form as possible; and I 
have therefore avoided, as far as I could, 
long quotations, needless reference, and 
detailed accounts of cases. 1 have also 
refrained from introducing illustrations 
<'f jjathological ajjpcaranccs, for I have 
rarely found them to convey any verv 
intelligible idea of the facts, unless in the 
form of costly lithographs; and the use of 
tlK‘*>e would have greatly enhanced the 
co'.t of the hook, without giving a cor- 
rcvptmding increa';c to its value. The 
ciiapter on Diseases of the Ovary is an 
enlargement of mv Hastings Essav of 

rait\ luimanity is further shown in 
lib prcf.icc to his translation of the second 
Germ.m Fdition of “Children’s Diseases.” 
by 5 :^teiner. in whnehTait writes in October 
iS-a: 

.aided a.v an .Appendix the 


‘Rules for Management of Infants’ which 
have been issued by the staff of the Bir- 
mingham Sick Children’s Hospital, be- 
cause I think that they have set an example 
by freely distributing these rules amongst 
the poor for which they cannot be suffi- 
ciently commended, and which it would be 
wise for other sick children’s hospitals to 
follow.” 

Tait’s fairmindedness is shown in the 
preface to the 1883 (second) edition of 
“Diseases of the Ovaries” in which he 
writes in 1882, in part, as follows; 

“I have found reason to change my 
opinion on some points, but they are of 
much less importance than I thought 
they would be when I first sat down to 
write these pages. I have seen far more 
reason for extending what I had to say; 
for the marvelous success which now 
attends the efforts of those who practice 
abdominal surgery has fallen largely to 
my lot, and therefore records of things 
accomplished, and opinions expressed upon 
them, will be found in these pages, which, 
eight years ago, were certainly beyond the 
limits of acceptance. Since then, however, 
great advances have been made, but much 
yet remains to be done, and all must rest 
upon the patience of the workers and the 
forbearance of their critics. 

“For many imperfections of my book 
I have to offer the apology that I have 
but scant leisure for research, and fear 1 
may not have done justice, in many 
instances, to the work of others. My 
writing is chiefly the outcome of my own 
experience, and of necessitv is freelv and 


unavoidably scattered with the pronoun 
of the first person.” 

I-fc dedicated this work to Marion 


binis, as followsi * Dear Dr. Clarion 
Sims, I Dedicate THIS VOLUME TO 
YOU AS A TOKEN OF THE VALUE 
I PLACE UPON YOUR FRIENDSHIP 
AND AS AN ACKNOWLEDGMENT 
TH.AT MUCH OF THE NEW WORK 
DESCRIBED IN IT ISTHEOUTCO.MF 


S.iVC 
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Tait’s desire to give credit where due is 
shown in his contribution, CHOLECYS- 
TOTOMY in which he writes : 

“Dr. Marion Sims attributes to Dr. 
Handheld Jones and I think correctly, 
the merit of first suggesting that the liver 
and gall-bladder should be included within 
the field of surgical practice more fullv 
than they had been up to that point, 
and particularly that surgical interference 
should be made in cases where death is 
threatened from the impaction of a 
gall-stone. 

“To Dr. Marion Sims himself must 
be given the credit of having followed 
out this suggestion with his usual boldness 
and ability, and he himself points out that 
the case in which he did it was not suc- 
cessful only because the operation was too 
long delayed. 

According to Greig Smith, the modern 
operation of cholecystotomy was first 
performed by Dr. Bobbs of Indianapolis 
in 1867, who incised the gallbladder, 
removed some fifty small calculi and 
closed the incision with one suture. His 
patient recovered. Marion Sims followed 
with an operation which, though unsuc- 
cessful, had a most important influence in 
advancing the surgery of the gallbladder. 
Sims originated the name cholecystotomy. 

The preface to “Diseases of Women and 
Abdominal Surgery,” ' 1889, Volume I, 
shows the way in which Tait’s previous 
efforts had been received by some, and the 
spirit with which he met criticism. It is 
to be noted that his titles at that time 
were many, and including American titles 
as well. In the preface written in Bir- 
mingham, April 16, 1889, he says: 

“In the preface to my first work of this 
kind, which appeared in 1877, I urged a 
‘plea that any new effort to extend our 
acquaintance with the Special Diseases 
of Women deserves at least to be received 
with patience.’ This plea was, to a very 
large extent, disregarded, and the method 
in which my little effort was received was 
speedily manifested in two wholly different 
and, I am bound to state, whollj’^ unex- 


pected directions. The first direction to 
be indicated is, of course, the most ex- 
tended, and that consisted of ridicule, 
abuse, and misrepresentation. 

“The second direction was to me, 
however, far more important, and I soon 
ceased to trouble about the other. A small 
band of younger and more earnest men 
came to see and judge for themselves, and 
were speedily converted to the belief that 
a new field of work had appeared; and 
many who had started with a sneer at the 
‘Birmingham School of Gynaecology’ re- 
mained to speak of it with respect, to 
adopt its methods, and become its earnest 
and progressive disciples. 

“It is curious, as a mere little bit of 
history, to read the reviews of my work of 
1877, and to read as a contrast the impres- 
sion it has created in ten years as indicated 
in the pages of such a masterly work as 
Greig Smith’s book on Abdominal Surgery, 
1887. 

“What I am now saying must of course 
appear as the outcome of egotism, hut 1 
must give it as the reason and explanation 
of much I have to include in the present 
work, and as a justification for my expres- 
sions of unbounded gratitude to the 
members of the American medical profes- 
sion who have done so much to aid me 
in what has been accomplished. To many 
continental friends — Italian, French, Dan- 
ish, and a few German — I have also a 
debt of acknowledgment to offer for their 
support and their candid acknowledg- 
ment of the value of what they have seen 
for themselves. 

“During the period of these ten years 
Gynaecology and Abdominal Surgery ha\c 
made marvelous advances. The old-fash- 
ioned school — the teaching of the speculum, 
the sound, the caustic stick, and t ic 
pessary — has been practically killed, anc 
an advanced eclecticism now pte^a'^- 
This has largely grown out of the wondcriu 
revelations obtained by the cxperienccso 
operative surgery. In 1877, Spencer f - 
left ovariotomy where it had been lor u 
a century before him, with a mortaliti 0 
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one in four. Now it has a death rate of a 
little more than three in a hundred, and 
this fact alone has given an impetus to 
and a facility for the alleviation of suffering 
in other directions, of the value of which 
the most enthusiastic estimates that have 
yet appeared, probabl}' fall quite short. 

“The present work professes to deal 
with ‘Diseases of \Yomen and Abdominal 
Surgery,’ a title which records the his- 
torical fact that the evolution of abdominal 
surgery has proceeded entirely from the 
necessities of the special diseases of women, 
and their combination is now so complete 
that it is unlikely they will ever be again 
.separated. Tlic day has gone by when the 
treatment of pelvic and abdominal diseases, 
so prevalent amongst women and rela- 
tively so rare amongst men, was regarded 
as a mere appendix to the work of the 
accoucheur. It has gone as completely as 
the day when diseases of the eye were 
dealt with in a chapter appended to a 
text book on the practice of medicine. 
Gynaecology and obstetrics arc now hap- 
pily severed, and this division of labour 
has resulted in enormous advances for 
both. 

“In the plan of the present book I have 
followed the scheme of my first publica- 
tion. ‘My chief object is to ofl'er the results 
of niy own experiences in as condensed a 
form as ])ossibIe.’ If the prc.sent edition 
is to have any value it can arise only from 
what I have to say of my own work. If 
I fail there I do not care to succeed by 
padding it with extracts from the work 
ot others. Nor cun I imagine it possible 
ih.'it any modern gynaecologist, whether 
he accepts my views or not, could con- 
scientiously say that my work has not been 
extensive enough to entitle me to exprc.ss 
mv conx'ictions concerning it.” 

lo rc.id this volume with the under- 
standing of experience is indeed a treat. 
It is most extraordinary and wonderful 
m. Its te.iclung and refers to associ.ated 
sublet ts in .1 charming manner. The man 
snust have been huih quite humorous. 


balanced. He knew a great deal of medical 
history and had an enormous amount of 
common sense. He sometimes drove a 
point home in a manner, which in those 
days was not considered dignified; for in- 
stance, Tait reproduces a picture of a 
tombstone and epitaphs and remarks 
speaking of repeated tapping of oxarian 
cysts. 

“ 1 fovmd recorded on tombstones in the 
churchyards of Romsey, in Hampshire, 
and Bunhill Fields; and I leave the • 
epitaphs to tell their own story, doubtless 
in these instances quite x'eracious. 

In , 

Memory of 
FANNY DAWKINS 
who, after, five Years 
soothing the AiTlictions 
of an aged MOTHER, 
fell “asleep in JESUS,” 

April 29th, 1826, 

Aged 57 Years. 

Also, MARY DAWKINS 
Mother of the above 
who having been tapped 
for Dropsy 46 times 
reposed in Christ, Sept, i, 

1826. 

Aged 90 Years.” 

In Bunhill Fields is the monument of a 
courageous lady, whose memory is thus 
perpetuated. On one side of the tomb wc 
read — 

“Here Lyes Dame Mary Page, 

Relict of Sir Gregory Page, Bart. 

She Departed this Life March n, 1728. 

In the 56th ear of her Ao’C. 

And her fame rests on the inscription on 
the opposite side — 

In 6- Months she was Tap’d 66 Times, 

Had Taken away 240 Gallons of Water 
Without ever Repining at her Case 
Or ever Fearing the Operation.” 

I now quote from George R. Fowler’s 
diarv; 
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Friday, May 16, 1884. Letter from 
Lawson Tait, In afternoon Kings College 
Hospital, no operations. To Meyer Meltzer 
Instrument makers. Bought 4 dozen nee- 
dles and certified thermometer. 5:30 train 
to Birmingham, Queens Hotel. 

Saturday, May 17th. Called on Lawson 
Tait. The Crescent Private Hospital and 
residence adjoining houses. Saw him .re- 
move ovaries and Fallopion tubes for a 
small myoma. Operation about 25 minutes. 
Short incision, silk ligature of pedicle, 
silk sutures, complete closure of ab- 
dominal wound. No antiseptics. Instru- 
ments in water bath. Showed me about 
24 cases of recent abdominal section, all 
doing well. In one case where hysterectomy 
had been done stump was suppurating 
freely as well as the abdominal wound. 
Stank. Dressed with dry lint. 

“Afternoon — Stratford-on-Avon, tomb 
and birthplace of Shakespeare. Warwick 
and Castle via Charcote Park. Leamington 
to London by 6:00 o'clock train. 

“Sunday, May i8th, Westminister Ab- 
bey Services. Sat under new bust of 
Longfellow. 

“Afternoon — Dined with Mr, Messent 
at Peckham. 


Lawson Tail s operation Jor mpiured 
perineum as shown and demonstrated upon 
a patient by him Jor me: 

First split up the remains of the 
perineal body upon the faces of its tivo 
halvp to the full depth or thickness of 
its tissues, about midway between where 
the posterior commissure of the vulva 
should be, and the posterior limit of the 
rent, whether it, (the rent) includes the 
sphincter and rectal wall or not. Run 
this incision or ‘split’ up for an inch and a 
quarter or an inch and a half, upon either 
side. Then make an incision at right angles 
to each of these for, about three quarters 
of an inch upwards, where their outer or 
nearest e.vtremity joins the integument of 
the buttocks, A similar incision is made 
running downwards (patient on back) 
so that, upon, the face of the rent upon 
either side there is a T shaped incision. 
Now dissect up the flaps so formed to a 
sufficient extent to get a good broad sur- 
face for union. This is all to be done with 
scissors. The upper triangular shaped 
flaps are turned upwards so as to close 
vaginal canal upon its floor, and the 
lower ones are turned downwards while 
the denuded surfaces from which they are 


“Monday, May 19th. Birmingham on 
2:30 train. Dined with Lawson Tait and 
afterw'ards accompanied him and his wife 
to the theatre. 

“Tuesday, May 20th. Case of large 
myoma removed by hysterectomy at 
Birmingham Hospital for Women, by 
Mr. Tait. Operation lasting 35 minutes. 
Ml. Savage present, Pean’s clamp and 
transverse pins to support the pedicle, 
peritoneal covering drawm over cut sur- 
face of stump and a few crystals of thymol 
placed under this covering so formed 
(Bontock’s method, the thymol being 
Tait’s idea). Dressed with absorbent cot- 
ton. To London 1 1 :30.” 

It was during these visits to Tait that 
Doctor Fowler saw Tait operate for 
ruptured perineum and made the following 
notes; 


reflected are brought together, 

“The sutures: The first suture is the 
middle one. This commences where the 
rata surjaces join the integument and passes 
directly down to the bottom of the fust 
incision. The second one is passed in like 
manner just above it and the third one 
below. This latter must come below level 
of sphincter, if the rupture is complete. 
These sutures should first, approximate 
the raw surface left by dissecting up the 
flaps, and second, the raw surface of the 
reflected flaps themselves. In no ease 
should a suture shoiv either in vagina or 
rectum. Now the upper angles of the flaps 
are joined by a superficial suture, an 
perhaps the lower angles likewise. Sutures 
Nos. I, 2 and 3 of silver wire; superficial 
ones of silk. Bowels kept loose. Sponge m 
rectum during operation.’’ 



BIOGRAPHY OF JOHN HUNTER 

R. A. Leonardo,. M.D. 

ROCHESTER, NEW YORK 


F ebruary 9th marks the birth of 
John Hunter of London, the father of 
experimental surgery. Because of the 
lack of knowledge of tlie average surgeon 
on historical matters, it seems appropriate 
to give a brief resume of his life. 

In the eighteenth century England was 
rapidly becoming the surgical capital of 
the world, and its most shining light was 
John Hunter ( i 728 -'i 793 )- He ranks with 
Parc and Lister as one of the outstanding 
surgeons of all times. 

Glancing at the London scene of 1748, 
wc could have seen a short, thick-set, 
red-haired young man of twenty with 
a violent temper, freshly arrived from the 
Scottish provinces to seek his fortune. 
His name was John Hunter, The youngest 
of a brood of ten, he had lost his father 
uhen a boy, depriving him of any chance 
for an early education. He was in London 
to find employment or to enter the army. 

1 lis older brother W'iiliam, who had already 
e.st.'iblished the first real medical school 
in London, took him on there in the dis- 
secting room, trained him, and also opened 
for him opportunities to study under 
Clu’sclden and possibly also under Pcrcival 
Pott, the most famous surgeons in England. 
^’oung John also attended Oxford, but 
hated it and left in less than two months, 
always referring contemptuously there- 
after to the “stuiling with l^itin and 
Gteek.” 

After returning to his brother’s establish- 
ment, in i~yG he obtained a post in St. 
George’s Hospital similar to that of a 
miHletn house-surgatn. Tliis hospital as- 
soiiatio!! was t<i last the rest of his life. 
■\s he threw hinwclf enthusiasticallv into 
his wotk to make iip for l<wt cipport unities, 
!us he,tki» suilcnxl and in i“f>i he had to 
inoouu- an ;um\ siugcon ti> get the change 
<>{ <Um.*.te h.e nctxhxk hi this capacilv he 


spent two years abroad, part as surgeon 
in the hospital in Belleisle (against which 
the English had launched an expedition, 
in the endearing custom of those days), and 
part in Lisbon. In military surgery, 
like the great surgeons of all times, he 
received invaluable training. By his return 
he had recovered his health, gathered a 
mass of material for his treatise on gun- 
shot wounds, and made the acquaintance 
of his future wife’s family, the Homes. 
Hunter was never one to waste time. 

Back in London, he lectured on practical 
anatomy and operative surgery, and took 
up his experiments on animals with his 
old enthusiasm. He even built a house to 
keep them in; he was, by the way, very 
fond of them, especially the fiercer ones, 
and took pleasure in wrestling with them. 

In December, 1768, after many dis- 
appointments, he finally achieved the 
coveted appointment as surgeon to St. 
George’s Hospital. For the next twenty- 
five years Hunter worked at a tremendous 
pace. His time was dixnded between his 
pupils and numerous apprentices, operat- 
ing at St. George’s, building up his 
museum, and his tireless researches in 
anatomy and pathology. He studied and 
described surgical shock, phlebitis (which 
he believed to be the cause of thrombosis, 
disproved by Virchow in 1852), pyemia, 
inflammatory processes, and the lym- 
phatics. He discovered the lacrimal ducts 
in man, and was the first to differentiate 
between hard and soft chancre and to 
study the teeth scientifically. 

.An indefatigable worker, he usually got 
along on four hours' sleep a night, and 
the breadth of his interests produced 
rcse.-irches, side by side, on the effects of 
'•malijKiv on pregnancy and the plumage 
of hen-pheasants. These interests mav 
seem unrelated to surgery, but actually 



298 American Journal of Surgery LcOnardO Johll HuntCr 


they -^ere the essence of what John Hunter 
stood for in surgery and the groundwork 
of all his contributions — the application 
df the experimental method to surgery. 
Before Hunter Cheselden had raised sur- 
gery, particularly his specialty of lithot- 
omy, to its highest skill. Hunter found 
surgery an art and left it a science. Anat- 
omy, pretty well mastered by that time, 
was not enough, he taught; the surgeon 
must know physiology, the processes, 
causes and sequence of the morbid changes 
necessitating surgery. And these changes 
could be revealed by experiments on 
animals. For instance, his own operation 
for popliteal aneurysm was made possible 
because he had once tied off the main 
artery to one antler of a deer. Instead of 
the expected necrosis and gangrene, the 
blood supply continued to supply the 
antler through subsidiary arteries which 
enlarged and completely took over the 
function of the unused vessel. By other 
experiments Hunter had established the 
principle that coagulated blood was ab- 
sorbed by the bod}" provided no fresh 
blood was allowed to enter the chamber. 
On the basis of these discoveries on 
animals, he was enabled to tie off the 
popliteal artery well up the thigh, in 
healthy tissue, and let nature do the rest. 
He found the surgery of aneurysm in a 
primitive state and left it in a finished one. 
Before Hunter’s time the old method of 
Antyllus had been used, namely, tying 
off the vessel above and below the aneu- 
rysm and then evacuating the sac. The 
mortality was so high that many surgeons 
of Hunter’s time preferred Percival Pott’s 
method of amputation above the tumor. 

Hunter is believed to have been the 
first to give food and medicine through a 
stomach tube. 


FfBiiUAK^, 1946 

Hunter s insatiable curiosity led him 
to inoculate himself with pus from a gonor- 
rheal patient, in which were also, unknown 
to him, the spirochaetes of syphilis. He 
watched and took careful notes on the 
course of the disease in himself, treating 
his lesions with mercury ointment. But 
eventually it centered in a generalized in- 
fection of the blood vessels, ascribed bj 
many of his biographers to angina pectoris. 
This rendered him peculiarly susceptible 
to any undue physical or emotional stress, 
and eventually he was carried off by a fit 
of anger in an argument over the admission 
of some of his students to St. George’s 
Fittingly enough, he ended his career at 
the institution with which he .had been so 
closely associated all these years. 

This day in 1 793 marked the end of a 
great and versatile surgeon, anatomist, and 
zoologist. From bis pen had poured in- 
numerable papers in both medicine and 
biology, among the best being the “Treatise 
on Venereal Diseases” for which he paid 
so dearly, “Observations on Certain Parts 
of the Animal Economy,” and his crowning 
achievement, “Blood, Inflammation and 
Gunshot Wounds.” 

His influence was enormous also because 
he trained students In his experimental 
methods. His pupils, of whom Jenner was 
one, included all the great surgeons of the 
next generation, and they introduced his 
principles, dismissed as dreamy and theo- 
retical by his contemporaries, everywhere 
they went in Europe and America. 

He amassed and prepared, mostly with 
his own hands, a collection of 14,000 speci- 
mens, now in the possession of the Royal 
College of Surgeons of London. Thanks to 
him this museum ranks first in the world 
in comparative anatomy and zoology. 





CORRESPONDENCE* 


GLIMPSES OF VASCULAR SURGERY ON THE CORAL REEFS 
OF THE SOUTHWESTERN PACIFIC 


yVT the time of this writing (dur- 
/A ing the -fierce fighting at Okinawa, 
^ the Philippines and other battle 
fronts of the Pacific) every scrap of 
information that will tell of the experience, 
hardships and achievements of our heroic 
war-surgeons is interesting and informative. 

This is particularly true of the war 
wounds of the blood vessels which, in. 
many instances, still challenge our best 
clTorts to save life and limb from their 
destructive effects, even when they involve 
only the peripheral arteries of the extremi- 
ties. From this particular point of view, 
war wounds of the popliteal vessels arc 
especially important. Their progressive 
increase in frequency and gravity has 
become one of the most conspicuous fea- 
ture.s of the two world wars. But in 
World War ii destruction is far greater. 
All the missilc.s, implements, machines 
and methods of destruction by explosive 
shells, the fragmentation of bombs, tor- 
pedoes, buried ground mines, machine 
guns, hand grenades, etc., tremendously 
multiplied and perfected, are now directed 
to their human targets from the ground, 
the sky and the sea, thereby increasing 
the mortality of the central or visceral 
wounds and the crippling efl'cct of the 
pcripiieral wounds of the extrcmitic.s. 
Wounds of the popliteal vessels have the 
movt disastrous elTects on the lower limbs 
and the increase in the number of amputa- 
tions caused by the popliteal injuries has 
been notixl all along the North African, 
Italian, French and German campaigns. 
I he evidence accumulated in the battles 
of the Pa.citic show that while there has 
been great improvement in life saving 
sb\ i)l(M«,l tran^ fu sion, t'specially) the 


popliteal wounds still remain a grave 
liability. 

It is from -this special viewpoint that 
observations contributed by Commander 
Holman are pertinent and important as 
they bear the stamp of his great com- 
petence and authority; 

January 20, 1945. “On this 2X4 coral 
island in the Western Pacific, where w'e 
have been establishing a looo-bed base 
hospital. First housed in tents, we have 
just moved into more comfortable Quonset 
huts, whose wooden floors are very welcome 
after four months on the sand and coral. 
It seems ages ago that w'e landed here, 
and the memories of those earlj' hectic 
days are fast receding into the limbo of 
the past: the torrential rains w'ith only 
pup tents for cover, the rivers of mud 
called roads, the jungle sw'amp chosen 
for our temporary camp site with its all- 
pervading odor of decaying Japs (and 
Marines), with its denuded skeletons 
protruding from mudsOaked uniforms, the 
car-splitting roar of nearby howitzers 
and mortars, the whistling shells, and the 
zing of bullets that made one duck one’s 
head involuntarily, raising it again, sheep- 
ishly, when one realized that nothing had 
happened (that time!). 

“On arrival here on D-12 we were tem- 
porarily assigned to help the overworked 
surgeons of the Marine medical companies; 
we received our wounded direct from the 
battlefield not more than 800 yards away 
but from which we were protected bv a 
ridge. The battlefield consisted of ridges 
with intervening valleys and innumerable 
caves— -to oust the Japs from such terrain 
took many lives, many casualties and 
months of fighting! 


* i M-'.;, Irtivc j,., 

^ - .t r I ■•iff 


Cj'iiniiniicr I'liiitc tiolnnn, lir.iti <if 
I S'!n Fr.-incis^>. 


5 Ik- of Surgery, 

to Dr. Rudolph .M.na<., New 
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“Some interesting blood vessel injuries 
have been encountered, not only here, 
but while stationed at Vella la Vella 
during the Bougainville campaign, and 
while on the U.S.S. Tryon during the 
Saipan-Tinian strike. As usual, injuries 
to the popliteal vessels proved most danger- 
ous to life and limb. Of eight wounds of 
the popliteal space, six were followed by 
amputation and i of these died from as- 
cending gas gangrene. Two died of g, 
gangrene without operation. 

“Major J. M. Parker of the Army 
wrote me last May that in twenty cases 
only three limbs survived popliteal liga- 
tion. One of the invariable accompaniments 
of popliteal artery injury was the early 
development of an extensive, firm edema 
of the calf muscles which then rapidly 
became indurated, presenting a structural 


later a cast applied to keep the knee in 
flexion was, removed because of fe\-er, 
and the thigh showed extensive infiltration 
with gas— amputation was performed- 
followed bj'- death! It is such experiences in 
the field that make one reluctant to do 
much blood vessel repair: better a live 
patient with no leg than a .repaired ves.sel 
and death! 

“We have tried refrigeration in five 
patients — carefully noting the level of 
impaired circulation before refrigeration. 
In none was there any extension of the 
impaired area, but also there was no 
improvement nor evidence of revasculariza- 
tion of the impaired area, so that amputa- 
tion was necessary at the same level 
indicated even before refrigeration. 

“An interesting experience with lumbar 
sympatbetic interruption makes us a little 


alteration that was hard and unyielding 
and which undoubtedly prevented the 
opening up of an effective collateral cir- 
culation. In two instances we split the skin 
and fascia longitudinally from popliteal 
space to ankle. The tight skin spread apart 
remarkably but it failed in its purpose — 
gangrene developed as usual. In one 
instance, I attempted an anastomosis 
without heparin — and it failed. 

“In another instance ligation of both 
anterior and posterior tibia! arteries — 
leaving only the peroneal — was not fol- 
lowed by gangrene. 

February 26, 1945, “We have had no 
experience with Blakemore’s tubes — nor 
are any available here, but in order to be 
prepared for the emergency, I have written 
for some. Heparin has also been lacking 
in the field. 

“Last November during the Bougain- 
ville campaign I attempted a popliteal 
repair on a twenty-four-hour old injury 
with incipient dry gangrene of the toes 
hoping to limit the gangrene and enable 
us to do a below-the-knee amputation. 
At- the time of operation there was no 
evidence of gas gangrene, and ‘ smears 
taken at the time w^ere negatir^e— so we 
repaired the vessel. Forty-eight hours 


reluctant to use it routinely. We had been 
using it in ail cases — but again \vere 
forced to the conclusion that in no instance 
had it saved a- limb from amputation— 
nor had it improved the level necessary 
for amputation. This coincides with the 
experiences of Major J. M. Parker on the 
French front. In the case above mentioned, 
an extensive soft tissue wound of the left 
thigh with complete division of the deep 
femoral vessels and their branches pro- 
duced a cold, blotchy, anesthetic foot 
The patient was almost exsanguinated 
but after 2500 cc. of whole blood his blood 
pressure was restored from $0/? to 104/60. 

• The foot, however, remained cold, blotch} 
and without feeling. Our neurosurgeon, 
well versed in lumbar sympathetic biock, 
injected the lumbar sympathetics m the 
usual manner with novocaine— followed 
immediately by a general coil^se with 
drop in blood pressure to 68 / 7 . The thigh 
itself felt warmer (subjectively) sweat- 
ing of the involved limb was inhibited, 
but there was no improvement m the 
appearance of the foot. It occurre to us 
that such an - untoward result ^ , 

blood pressure) might conceivabl} ea 
to thrombosis of small important collatera 
vessels-and therefore be harmful rather 
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tlian helpful. The collapse was short- 
lived, fortunately, and after 1500 cc. 
more blood, the posterior tibia! pulse 
could again be felt, the foot lost its pre- 
gangrenous appearance, and the patient 
recovered without amputation. It is in- 
teresting that 4000 cc. of blood was neces- 
sary to restore his circulation to normal — 
an observation repeatedly made in the 
field. Many of the early deaths on the 
battlelield and at the field hospital are 
due to exsanguination and only whole 
()[ood will prevent death — not only of the 
individual but of a limb deprived of. Its 
main blood supply. Resloralion of blood 
volume is absolutely essential in the presence 
oj an iscbcmic limb ij it is to be saved. 

“Since Nov. 21, 1944, the Navy has 
been Hying universal type “o” blood from 
San Francisco whence it is distributed in 
almost unlimited quantities to any outfit 
in the Pacific Area. Up to about ten days 
ago 8fi,ooo pints of blood had been dc- 
li\ered in this area! And I am sure we are 
now saving some lives and limbs that 
were formcrI> lost. The blood is shipped 
in specially iced containers — kept at 40 °f. 

;uid is good for twenty-one to twenty- 
fi\e day.s. Blood in the next war will be 
as plentiful as plasma in this war! 

"But God willing — there won’t be any 
next war! It is impossible to conceive, 
but exhilarating to think about, what 
too years <if peace could do to wipe out 
poverty, illiteracy — and the diseases due 
to deprivation and ignorance. The awful 
w-iste of war must be seen to be appre- 
eialetl; the sacrifice of handsome, able 
\outh'' in their prime -and it’s a! wavs 
the best that die; the mangling of perfect 
binlies, tile ill usage and mal-usagc of 
t.deiu am! abilit\, the horrible destructive- 
ness ,,r M;,r\ machines, the terrible waste 
oi N.ituies lesources {man’s priceless 
lu-rtt.i.i;e i fot purjx'scs of destruction rather 
th.in construction, the w.istc of vast proj- 
cvts .ib.iiuioiuai after huge cxjjcnse of 
t.-ine, etiori, .uui monex not to mention 
tnc i»K,di.u!nh!e demoraii/ing efl'cct oJ 
'.he s,..\.mer\ and the l>*<rtxlom of war 


on all ranks and all services. There are 
l3j-ief — x'ery brief moments of great heroic 
courage and great selfless service, but most 
aspects of war are sordid, and savage, 
and horrid, smeared with blood and dirt 
and filth! 

“And the end out here is far from sight — 
as I wo Jima well illustrates:— the going 
gets tougher and rougher as we approach 
Japan. But progress is being made — and 
ultimate victory is inevitable! Fix^e months 
ago we were the front — noxv the front has 
moved forward 1000 and 2000 miles in 
this x-ast expanse of the Pacific! And I 
-wish I were at Ixvo Jima taking care of 
the Marines who are falling there as they 
fall here.’’ 

COMMENTAKY BY DR, RUDOLPH MATAS 

One fact appears to rise out of Dr. 
Holman’s experience, namely, that a tem- 
porary lumbar sympathetic block by novo- 
cainization alone, appears to gix'^e no certain 
protection against gangrene of the leg in 
destructive popliteal injuries in which the 
collateral branches as well as the main 
artery arc damaged. The greatest hope 
lies in the restoration of the volume and 
tension of the arterial supply through 
any collaterals that may hax'C escaped the 
catastrophe. In the meantime, all methods 
and technics that aim at the restoration 
of the circulation directly through its 
main channels should be encouraged and 
cultivated so that a proper appraisement 
of their actual clinical x'aluc in the emer- 
gencies of warfare should be definitely 
determined. Some success was obtained 
by the French in the first world war by 
the use of Tulher’s vaselincd silver tubes 
and remarkable success was claimed bv 
the Germans for end-to-end artcriorrhaphy 
with the Carrel suture and by bridging 
ox’cr arterial gaps with autogenous x'enous 
grafts fOirrcl, Guthrie, Lexer, Payr); and 
now the opjjortunity has come for testing the 
most promising .American contribution to 
x'.ascuiar anastomosis, namely, the sim- 
plified suturcless venous-lined vitallium 
tubes of Blakcmore and associates, which 
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exhibit the simplest and, experimentally, 
most successful device for the accom- 
plishment of this long wished for end. 

Addendum. November 26, 1945: Dr. Hol- 
man’s letters were written in January and 
February, 1944. Since that time, the Blake- 


more tubes have been sent to several battle 
fronts, but the opportunities for their favorable 
application appear to have been relatively few; 
at least, reports of their actual applications in 
the field, are not sufficiently available to this 
writer to permit of definite conclusions. 

Rudolph Matas, m.d. 


Tunnel wounds in the neighbourhood of large arteries are the common- 
est cause of traumatic aneur^'sm. Swollen thighs, the result of haemorrhage, 
if kept at rest and watched carefully, slowly resume their normal size, 
providing there is a good circulation in the foot. When the swelling and 
bruising subside a pulsating mass with a bruit over it is apparent. 

From “Surgery of Modern Warfare” edited by Hamilton Bailey (The 
Williams and Wilkins Company). 
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IdltDfial 

HEMORRHAGE IS THE MOST IMPORTANT CAUSE OF 

MATERNAL DEATH 


T he United States Department of 
State lias recently appointed a com- 
mittee whose objective is uniformity 
in methods of sclcdion of the principal 
cause of death when two or more are 
mentioned. This committee will have the 
authority of the Joint Committee of the 
International Statistical Institute and 
the Health Organization of the League of 
Nations. 

The accuracy of the vital statistics 
upon which preventive medicine programs 
depend rests upon certificates of death, 
on many of which basic data are scanty 
while on others joint causes arc mentioned. 

Short of the end of tlie war, there is 
no doubt that the subject of maternal 
mortality touches a more sympathetic 
chord than any other. Fortunately there 
is no neeil to dramatize the situation. 
Maternal death rales have declined so 
sharp!) that in many areas attack on new- 
low mte.s will require a new- tcehnic to be 
succcssfnl. 

In iqiS, large!) because of the rise in 
the (.rude death rate associated with the 
inluivn/.i epidemic, the m.-iternal death 
r.ite in the 1 nited St-ates was q.2 per 
i.ooo hxc births, our peak iiuure. After a 
■-amku hut Ic'-scr epidemic in lo’o with 
,'.n"t!n-r tssv <woi the picNious ce.ir, the 
rate dechneii. )tt %ei) slow]), until lOgS 


when another rise occurred, apparently 
as a result of the inclusion of new states in 
the expanding birth registration area. 

Great progress has been made in recent 
years, with a more rapid rate of decline 
since 1932 and sharp fall since 1937, In 
1943, the latest figures available, the 
maternal moi’tality rate was 2.5 per 
1,000 live births, the lowest yet recorded. 
This rate is the more remarkable in view 
of the rapid expansion of the war program 
with its corollaries of shifting populations, 
housing shortagc.s, new sanitary problems, 
strain of hospital facilities and the highest 
number of births yet recorded in this 
country. 

The Bureau o,f, the Census, in the last 
report on deaths from puerperal causes, 
st.alcs that hemorrhage is tlic third highest 
ranking cause of maternal deaths, account- 
ing for 1,126 or ij.Gpcr cent of all maternal 
deaths. On the face of their statistics, 
however, 1,991 deaths, or 27,8 per cent, 
may be assigned to hemorrhage, trauma or 
shock. And as a matter of fact, according 
to oiiicial figures, hemorrhage has been 
the second cause of maternal death since 
1941. 

Me are told that septicemia remains the 
moM imjwrlant cause of maternal death. 
Rules for uniform treatment of joint 
tMu-cs of death require tluil infection 
'3 
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be given precedence over all other causes, 
so it is the most frequent statistically. 
Yet only one cause mentioned on the 
certificate of death is tabulated; the 
others disappear completely. 

The Bureau of the Census is aware of 
this serious defect in our vital statistics, 
for in 1941 an official study showed that 
approximately one-third of the cases in 
which hemorrhage had been reported on 
the certificate of death had been assigned 
by the statistician to other causes. It 
was found, too, that in a very large 
number of cases assigned to infection and 
toxemia, complications and accidents of 
labor had been reported as well. Since 
these accidents included lacerations, atony, 
inversion and rupture of the uterus, 
dystocia, prolonged labor, instrumental 
delivery, version, cesarean section and 
shock, it is easy to assume that a wide river 
of blood flows through all the statistics. 

In the Borough of Brooklyn, City of 
New York, official statistics show that 
reduction in the number of puerperal 
deaths due to hemorrhage has not kept 
pace with the gains in the infection and 
toxemia columns. For the last seven years, 
annual studies by the Brooklyn Com- 
mittee on Maternal Welfare indicate that 
hemorrhage is actually the leading cause 
of maternal death. Preference over septi- 
cemia and toxemia was given to hemor- 


rhage when actual case reports indicated 
that^ it had been severe, yet shock was 
not included unless hemorrhage had been 
reported as well. 

The true relation between over-all na- 
tional statistics and the experience of any 
particular area may be difficult to estab- 
lish; yet Brooklyn is a large urban center 
where, for many y^ears, maternal mortality 
rates have differed but little from national 
statistical trends. 

Infection is now yielding to pressure. 
In prevention of mortality due to toxemia, 
the issue is prompt recognition of grave 
danger signals; there is no specific therapy. 
Hemorrhage has always been one of the 
major causes of obstetric death. Whether 
it is the highest ranking cause or not 
cannot be shown by present statistical 
practice. That it is at present the most 
important cause of maternal mortality 
is clear for it should yield to preventive 
and positive therapy more readily than 
either of the other two major causes. 

The precipitate fall in the maternal 
mortality rate is probably at an end. 
Further progress will be slower. The goal 
of the irreducible minimum is still far 
off. Perhaps the United States Committee 
for the Study of Joint Causes of Death, 
when it studies puerperal causes, will 
give more preference to hemorrhage. 

Charles A. Gordon, m-d 







VESICOVAGINAL FISTULA 


AN 


IMPROVEMENT IN THE CHAFFIN METHOD OF POSTOPERATIVE TREATMENT, 
IMlRUVLMtNi CHAFFIN SUCTION DRAINAGE 


R. C. Chaffin, m.d. 


LOS ANGELES, 

V ESICOVAGINAL fistula is seen 
much less frequently than two or 
three decades ago, but even with 
the decreased frequency due to more skill- 
ful delivery in obstetrics, more skillful 
pelvic surgery and less total hysterec- 
tomies, it is still encountered sufficiently 
often to justify a continued interest. 
After all, one woman is just as distressed 
as each of the many were in former years. 

This surgical entity does not seem to 
belong to any one surgical specialty; 
therefore, I believe any discussion of the 
subject should be directed to the surgical 
grou}) as a whole. 

It has always been my teaching policy 
to pass on to my graduate and post- 
graduate classes something that will enable 
them to do a better surgical job, rather 
than to imprc.ss on them how good I 
(as a specialist, wliich 1 am not) am. 
There are probably more fistulas seen and 
operated upon outside of large surgical 
centers and elinies than inside; therefore, 
uo, as teachers and writers, sliould and 
do have a degree of responsibility of how 
our pupils (post-graduate classes) do the 
job v.hcn rctiuning to their own operating 

o.vvun'-. 

Some '•chools place vesicovaginal fistulas 
in the ob'.tetrical vcrvice :md others the 
urological department. At the Los .Angeles 
C.')!int\ Hospital where 1 had a gvnceo- 
lo.'jc.d scisice, tlu-sc patients "went beg- 
vjtv.; " .'.N no gtouj> seemed much interested, 
.Old j>o'.sihU it w.i*' bcc.r,i*>e surgical resuhs 
v.ctc NO iinNatiNfacJori previous (o fifteen 


CALIFORNIA 

or twenty years ago that neither the 
hospital nor the surgeon was anxious to 
accept the responsibility of results or long 
hospitalization for repeated attempts at 
repair. 

1 had given this condition considerable 
thought for a number of years, and had had 
considerable experience in males in the 
matter of suprapubic cystotomies and pro- 
statectomies, and had evolved a theory 
from that experience. I noted that those 
suprapubic fistulas always closed quicklj* 
and spontaneously (that the normal open- 
ing must be adequate is a surgical and 
physiological axiom) because the fistulous 
opening was “on top” of the pool, and 
dry, so to speak. With this theory in 
mind, 1 requested the transfer of some of 
these patients with vesicovaginal fistulas 
to my service and drew up plans for a 
surgical approach, combining in these 
plans the male bladder experience with 
many years of vaginal plastic surgery. 
(Figs. 9 and lo.) The technic which 1 
shall describe was carried out to make a 
good surgical closure of the hialiLS and 
the patient was then placed in a new 
position not heretofore described fmcdicai 
library literature scarclicd for a period 
of fifty years and no mention has been 
found). 

My inborn understanding of mechanics 
helped me to obtain the maximum degree 
of gravity draining of urine from '"the 
bladder and .keep the incision and repair 
dr\. Gravity was the only drainage availa- 
ble to the siirgical profesViun at that time. 
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so we had to build our problem around 
gravity. 

I have since solved the problem of all 




Fig. I. Distal “stump” of ureter iigated 
at bladder wall; mobilized ureter with 
“traction” suture of linen, both ends 
threaded in needle. 

surgical drainage by suction, much 
better than gravity ever did and I will 
explain that principle in the present 
discussion. 

In the illustrations (Figs. 7, 8 and 9) 
from my original article^ I placed the 
patient on the abdomen (prone) and on a 


seventeen days and one operation. This 
seemed to be a marked improvement in 
results over those reported in the literature 
and I thought I was justified in reporting 
it. Since that time the technic seems to 
have been almost universally adopted. 
Some of those reporting are Counselled-®'' 
wherein he states, “The use of the Brad- 
ford frame is a distinct advance in treat- 
ment of vesicovaginal fistulae.” I do, 
however, disagree with him in the mention 
of nephrectomy if the ureter is involved 
in bladder fistula. The ureter should be 
transplanted and the kidney preserved; 
the fistula is repaired at another time. 
The Chaffin technique (Figs, i, 2, 3, 4, 5 
and 6) is too simple to justify the sacrifice 
of a kidnej'-. The results in follow-up of 
about fifteen of these transplants or 
implants, justifies this statement. Coun- 
seller^ in another discussion, emphasizes 
the importance of especially trained nurses 
to watch the “plumbing” (drainage) be- 
cause one accidental filling of the bladder 
may “undo” a good operation. 



Fig. 2. Needle grasped in “Curved Carniault” covering point. 


Bradford frame. Study of the graphic 
drawings (Figs. 7 and 8) will show the 
principle of physics and fluids applied to 
accomplish the results. I operated on 
seventeen patients with vesicovaginal fis- 
tula, ranging from H cm. to 7 cm., and all 
healed well and dry in a maximum of 


O’Connor* made a hole in the mattress 
to accomplish the dependent drainage, a 
suggestion I made in mj^ original artic e 
but of questionable economy for tJie 
hospital. Tussig"* emphasizes the prone 
position. PhaneuP recommends the prone 
position also. Cattell” advised prone pos 
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tion but omits the Bradford frame. He 
reports a recurrence and it may have 
been due to inadequate drainage as illus- 
trated in Figures 7 and 8. 


catheter may be placed to identif}' the 
ureter while operating. If the ureter 
is marginal, a transplantation will be 
necessarj'^, and the fistula operated upon 



Bladder fistulas may occur in almost 
any area of the bladder but the great 
majority find their way into the vagina 
because water runs downhill, a phenom- 
enon that 1 have been accentuating for 
\ears, but which is still not recognized by 
many surgeons, as those who use a Penrose 
wick in an abdominal cavity and call it a 
drain.* ' ‘ 

The usual location of the fistula is 
about the trigone and fortunately does 
not involve a ureter. It is this area that 
is the most accessible and the one that this 
paper deals with principally. Bladder 
fistulas, wliile enqjtying into the vagina, 
ma\ be above the trigone and may be well 
up on the jiostcrior wall of the bladder. 
1 liC'-e may reqiiire an apjrroach from 
abt>\c, (not transvesical) but no unusual 
dilhcultt is encounteretl. If they are on 
the jxisterior nail, the patient requires 
the '■■inie (>ostopeiative treatment. 

rretetv should always be identified, 
ami their telatio!\ the fistula determined. 
Abo *ine '.houid j-HSMtiv elv difYereniiate 
betv. ern a uretcjovagirial and a vcsico- 
il ti'-’ula. ,’\n indwelling iirctra! 


later. The transfer of a ureter per abdomen 
to a new location in the bladder or the 
implantation of a severed ureter is an 
extremely simple matter w-hen there is 



I'lG. 6. Ureter Iield well into bladder while 
.'inchoririR with three or four interrupted 
linen sutures 


ample length and there always is in the 
transplant cases. This teclmic is described 
in my previous article.’ I have used it for 
iwenty-fivc years, not only in bladder 
implantation, but to transplant ureters 
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Fig. 7. Cross-section of patient in average bed face 
down, showing mattress “sag” and bladder full 
before drainage will start. 


Fig. 8 . Cross-section of Bradford frame rtith 
catheter passing directly down. Bladder is 
completely empty at all times. 


ureter is mobilized. (Figs, i, 2, 3, 4, 
5, and 6.) 

A good exposure (essential in all surgery) 
is obtained by the Trendelenburg (45 



Fig. 9. Photograph shows patient on Bradford 
frame with catheter dropping down into pan 
for a completely empty bladder as illustrated 
graphically in Figures 7 and 8. Bradford frame 
is no longer necessary. The patient is placed on 
face in bed and Pratt suction pump and “t” 
tube arrangement produces better drainage 
and greater comfort. 

degree) position. (Many surgeons call a 
10 to 15 degree table tilt a Trendelenburg 
position.) Uretral transplants of any sort 
should be protected with Chaffin suction 
drainage.^’®--* Do not use a wick in a vent 


Chaffin tube and Pratt pump insures 
against all of these. 

Operaltve Procedure. After determining 
that the ureter is well away from the 
fistula (.5 to I cm.) the patient is placed 
on the abdomen as shown in Figures lo 
and 1 1 , prepared with Cook County 
Hospital prep solution, and the Mayo 
instrument table placed against the thighs. 
(Fig. JO.) This places all instruments 
directly^ under the surgeons right hand, 
thereby eliminating unnecessary reaching 
and many purposeless movements. 

STEP-BY-STEP TECHNIC 

1. Two Gilpi retractors are used, one 
to separate buttocks at anal level and 
the other to spread vagina. 

2. Cover retractor with towels to avoid 

suture tangles. - , 

3. Sim’s retractor in perineum, pulled 
up by a strong assistant. (Usually' neces- 
sary to incise perineum to the sphincter 
ani to get good exposure.) 

4. Pull down cervix (if cervix is absent 
the scar above the fistula is seized in the 
tenaculum). This places the surgical site 
directly in front of the operator with good 
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exposure and an opportunity to work on a 
fiat surface. (Figs. 10 and H.) Lateral 
retractors aid in exposure. 


9. Place a small rubber catheter (plain 
not Pessar) into the bladder about 2 inches 
and secure with cotton cord and adhesive. 



Fifi. It). Position of patient with Mayo t.able making instruments 
convenient. Two Gilpi retractors (not slinwn) arc used to 
spread buttocks and vngin.a. 


5. Vertical incision is made over fistula, 
1 cm. above and below, through vaginal 
wall (use small tonsil sponges and long 
tissue forceps for sponging). 

6. Carry dissection back 1 cm. in all 
directions and hold vaginal (laps with long 
Allis or sutures. 


10. Cut off the catheter about its 
middle or fairly close to the perineum, 
attach by “t” glass connection to a "Ifo 
inch pure gum tubing, sufiiciently long to 
reach over the bed (3 to 4 feet). Attach 
small rubber tube to side arm of “t” 
tube and bring up and strap to buttocks 



*’• Pic.. 12. 

I u. II. SiU vt fc-tul.n is siioun with r\pi>sur«- to rii.tkc oiK-r.-itiiui sit,- .icci-ssil)!,-. fGilpi not sliown.) 
i-i.-, 12 W .f:”<>f i)oimport..ncx-..isurincis‘*M)ckcd”upr.ipi(ny fPr.nt pump, 1 pr-r niinutc) 

.1'. t i,n< 5>r,.-..!rc M.f 2 uinc!us w.-itt-ror 3 inches on st.-ind.-ird. 30 inch v.-icuuiii ptiiipc/. '•T"Tubc is ncccs- 
- to .ulnit -Tit; ti.< !i iorr, th.crc is no suction on tlic b 1 ;iddt r. 


Sviturc the hi.iddcr opening with 
t.Msirosiucstiii.tl chromic calgul and curved 
twrxlic, lutes vupled. 

p'. tJose \.iginaf v..i!l witii .-jnv suture 
o! \otu th'itce; gist, slU.. linen, cotton or 


with adhesive. This remains open for 
suction air intake. 

n. Place the patient in her bed, not 
Bmdford frame, in the prone position. 
Ibis is ihc pciini U'kcrc ux rannve the patiau 
‘rnvi dn Bradford frame xebtre she has been 


« :tc. 
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Jot ten or fifteen years and make her more 
comfortable. 

This completes the operation and it is 


he wet ’ and possibly under pressure. 
It IS important to have no urine in contact 
with the water and chemicals and possibly 



Fig. 13. Catheter in, place with tube over thigh to prevent 
kinking; “t” tube to admit air. Suction should not stop 
during entire postoperative treatment (about ten days). 



Fig. 14 Photograph of Pratt pump, silent in operation and 
runs continually; controlled suction for all surgical 
fields; tv. o collection bottles 


from this point that the Chaffin suction 
technic applies. Referring to the drawings 
(Figs. 7, 8 and 9) you will note that if the 
patient was placed in bed (Fig. 7), the 
bladder would fill and the suture site would 


infection washes out the fibrin 
essential for primary healing). Too much 
emphasis cannot be placed on this point as 
we have abundance of evidence m other 
fields, as in suprapubic prostatectomy, 
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fra!lbladder drainage and others. I have 
often asked the surgeon why he directed a 
quantity of bile into his incision, or the 
urologist why he permits the bladder to 
fill up and extravasate into the incision 
and the only answer was, “How else 
should I do it?” I have given the surgical 
profession a method of suction whereby 
this can all be avoided.-’’"^ 

The long, large catheter extension tube 
with the “t“ tube making a vent for air 
intake, goes to the Pratt bedside pump 
which maintains a constant day and night 
suction of 20 inches of water and is 
continued for ten days to two weeks. 
(Figs. 12 and 13.) The patient may have 
her bowel movements in this position at 
which time wc place a small pleget of 
moist antiseptic cotton in the vagina or she 
may be turned on her back for this short 
time. 

The explanation of the suction and bed 
position is this ( Figs. 1 2 and 1 3) : The urine 
(lows out of the bladder to the bed level 
by gravity. The suction pump picks it up 
at this point and lifts it over the edge of 
the bed, or even over the thigh more 
cfl'ectivcly than the Bradford frame and 
gravity method, with mucli greater com- 
fort. Emphatic caution: Do not In- to 
apply suction to a closed catbclcr as it will 
n<»! empty ibc bladder any more than a 
bottle can be emptied xeitbout admitting air. 
The mucous membrane in'// be sucked into 
the cyclils and stop tbc flow. 

The Levine Tube in the stomach is 
entirely dilTercnt and cannot be u.scd as a 
counter argument. Air enters the stomach 
from swallowing and fron; the intestines, 
th erefoie, not a clo'-erl cavity. 

Manx tif thc'.t' fistulas will dose without 
suracry if the patient is placed in bed 
with suction drainauc and the opening 
eaiiieri/id, or curretted. Wo have had 
scxcr.il. 

St MM XKY 

Results of sundc.d treatment of bladder 
Sis'.uhs \scre niisTtisf.u Jorx until about 


the time of the publishing of my original 
article advocating the prone position of the 
Bradford frame for complete drainage. 
Review of the literature since that time 
indicates that surgical results are more 
universally satisfactory. The position of 
the patient caused some discomfort and 
complaint due to the rigidity of the 
Bradford frame. We have removed the 
woman from the frame and placed her 
in bed with still better drainage. Wc have 
illustrated operative positions of the pa- 
tient for good exposure and an easy 
operation. 

CO.VCLUS ION'S 

Suction drainage is applicable to scores 
of surgical fields and especially fits this 
pathological entity. Suction drainage low- 
ers mortality in all abdominal surgery, 
possibly as much as 80 per cent and in 
ureter and bladder fistulas and transplants, 
is adequate insurance against failures or 
complications. Suction drainage, now used 
in scores of hospitals and clinics, will be 
used by all progressive surgeons in all 
hospitals in the near future. 
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EFFECT OF PARENTERAL SALINE SOLUTION 
ON WOUND HEALING 


William McDougal, m.d. 

Associate Surgeon, Butterworth Hospital 
GRAND RAPIDS, MICHIGAN 


T he healing of laparotomy wounds 
is of great importance to every 
surgeon. However, it is such a basic 
consideration that surgeons are not apt 
to give it any special thought unless 
confronted by wound disruption or the 
appearance of a postoperative hernia. 
Most surgeons expect to have a certain 
number of postoperative hernias in a large 
series of abdominal operations, but wound 
disruption, with or without evisceration, 
is such a serious complication that every 
possible precaution to avoid it should be 
kept in mind. 

There are several factors that may affect 
the healing of wounds. It is well recognized 
that the patient’s general health plays an 
important part in the process of healing. 
In persons who are poorly nourished, those 
with hypoproteinemia, with jaundice, and 
with certain systemic diseases there may 
be a disturbance in wound healing. This 
type of patient deserves, and usually 
gets, special consideration in preoperative 
and postoperative care, in order to restore 
to as near normal as possible his rate of 
healing. Attention to such special problems 
is admittedly important. Attention to 
many small details in the handling of 
laparotomy wounds of all patients, regard- 
less of their general health, is also impor- 
tant. The type of incision, the care and 
gentleness in handling tissue, strict atten- 
tion to asepsis and hemostasis, the choice 
of type and size of suture material, and 
the care in approximation of wounds 
without strangulation of tissue all will 
influence the rate and security of healing 
of an incision. Many of these small details 
may be ignored, and satisfactor}^ wound 
healing obtained in almost every case. 


However, by constantly striving to perfect 
surgical technic the surgeon will invariably 
secure better end results. 

It is the purpose of this communication 
to call attention to parenteral saline 
solution as a factor which may influence 
the security of healing of laparotomy 
wounds. In reviewing the cases of wound 
disruption in our hospital, one thing 
seemed outstanding. Almost every case 
occurred in patients who had received 
large amounts of parenteral saline solu- 
tions, several getting over loo Gm. of 
sodium chloride within a week. It is 
generally recognized that intravenous fluids 
are given rather haphazardly, and glucose 
in saline solutions seems to be more popular 
than glucose in distilled water. It seems 
reasonable to assume that excessive saline 
solution in the body tissues might do real 
harm to the process of repair in a wound. 
We know of the difficulty of healing a 
wound in an edematous ankle or leg. It 
is not uncommon to see a patient receive 
enough saline solution to cause grossly 
visible edema, and lesser amounts may 
reasonably cause “sub-clinical” edema. 

In postoperative patients, it can be 
shown that intravenous or subcutaneous 
saline administration neither causes eleva- 
tion of blood chlorides (Table i) nor does 
it increase the urinary excretion of chlo- 
rides. In fact, the postoperative excretion 
of chlorides in the urine is considerably 
diminished for a number of days. (Table 
n.) The administered saline must, then, 
be distributed throughout the hody tissues, 
and by osmosis, an increased amount of 
fluid will collect in the tissues. Chlorides 
collect readily in areas of inflammation, 
whether the inflammation is due to bac- 
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Icrial injury or to trauma from an incision. 
Therefore, it would seem reasonable to 
assume that a surgical incision collects a 
relatively large proportion of the admin- 
istered saline solution, thus increasing 


the effect of parenteral saline solution 
on the rate of healing of abdominal incisions, 
the following methods were used: Adult 
white rabbits were separated into three 
groups. Under general anesthesia the 


TABLE I 

BLOOD CHLORIDE DETERMIN.ATION 



A 

n 

c 

D 

E 

F 

Preoperative level 

480 mg. % 

465 mg. % 

475 mg. % 

tooo cc. glu- 

460 mg. % 

475 mg- % 

470 mg. 7c 
1000 cc. glu- 




cose in saline 



cosc in saline 

Postoperative level 

450 

4 JO 

480 

450 

460 

480 

3000 cc. glu- 

2000 cc. glu- 

3000 cc. glu- 

2000 cc. glu- 

3000 cc. glu- 

1500 cc. glu- 


cosc in water 

cose in water 

cosc in saline 

cosc in saline 

cose in saline 

cosc in saline 

Level at end of first 

460 

475 

450 

400 

4TO 

460 

2.t hours 

1 000 cc. glu- 

(000 cc. glu- 

1000 cc. glu- 


2000 cc. glu- 


cosc in water 

COSC in water 

cosc in saline 


cosc in saline 


Level at end of sec- 

1 530 

470 

480 

4po 

475 

530 

ond 2.3 hours 

i 

1000 cc. glu- 







cosc in water 





Level at end of third 


■ 




1 

24 hours 

! 520 

i 4S0 

475 

440 

455 

! 5^5 

I 


Columns .'intl 11 ilUistnitc tlic trend of blood chloride levels in patients that receive glucose in distilled w.ater 
postnperatively. 

Columns c, I), r, and r illustrate the trend of levels in p.aticnis receiving glucose in saline. Note how chloride 
levels tend to become lower soon after administration of large amounts of saline, ns if additional chloride bad been 
“washed out” of the blood. 


TABLE II 

EXCRETION OF CHLORIDES IN THE URINE 


Pieoperative excre- ' 

It It Gm. 1 

8 20 Gm. 

I 

12.04 Gm. 1 

10.26 Gm. 1 

1 

9.30 Gm. j 

1 12,40 Gm. 

tion 

2000 cc. glu- 

3o(Mi cc. glu- 

4tK)0 cc. glu- ' 

3000 cc. glu- ] 

1 500 cc. glu- 

1 tooo cc. glu- 


cose in water ' 

cose in water’ 

cosc in s.alinc j 

1 cosc in s.ilinc 1 

cose in saline j 

[ cosc in saline 

P0vt0per.1t i\ e excre- 

3 42 Gm. 

5 2 Gm. ' 

8 04 Gm. ' 

5 6 Gm. j 

10.02 Gm. i 

I 4.2 Gm. 

tion hist 24 hours 

1000 cc. glu- 

tooo cc. glu- 

tooo cc. glu- 


• 2000 cc. glu- 

! 3000 cc. glu- 

I xcretioii duringtlie 

covc in xxater 

cose in water 

cose in saline 

1 

j cosc in -saline 

1 cose in saline 

4 83 

2.63 

6.12 

8 52 

'■73. 

' 7.t)2 

seeontl 24 hours 


tooo cc. glu- 






cose in w nter 





Lxen tion during the 







tlutil 24 hours 

1 xetetiortrlutingtlie 

2 oS 

4 80 

3 55 

I 48 

7.23 

' 2.70 

tilth 24 iunirs 

i xurtionduringthe 

3 

3 ub 

f* 3 

t 2 

4.8 

6 4 

' t \ riith 24 ii.oirs 

0 

12 30 

lO.T 

7.82 

9 67 

12.36 




1 1 I' t.dih- illintr.’tt t 
t. t< ,• *u!ii ».f whethet 


eiuiencs of ufin.srv cliloride excretion to be dimitiislieri during the first 
the p-itirnt is getting gh)eo.<- in water or glucose.- in s.^line sj, Union. 


postoperative 


liu't'ficm.'i of ihc ttoiind ti.sstics. I'hi^ added 
csienta itt ihv xtotittcl would naUtrnllv delay 
he.ilit!;:, tn.il.o it a weaker wound, and 
could .atu.tily t.tusf .straneuiation of tissue 
itt ti’.e svmms. 


abdomens were carefully .'^haved and pre- 
parcel with ether and' alcohol. Vertical 
incisions, 5 cm. long, were made ju.sl to 
the right of the midline. The incisions 
were made as- nearly identical as possible 
.and sutured in identical manners. Cfiromic 
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No. 00000 was used in part of the animals, 
chromic No. 000 in part, and plain No. 000 
m part of them. One group was given 22 cc. 
of glucose in saline solution per pound of 
body weight per twenty-four hours. An- 
other group was given the same amount of 
glucose in distilled water. The fluids were 
administered partly by vein and partly 
subcutaneously, and the animals were 
allowed nothing by mouth. The third 
group was given a regular diet by mouth 
without any parenteral fluids. The animals 
were sacrificed on the seventh post- 


enough to cause separation of the wounds. 
The highest reading on the mercury 
manometer obtained before wound dis- 
ruption occurred was recorded as the 
wound disruption pressure. (Table iii.) 
The average pressure which was necessary 
to disrupt those animals that had received 
glucose in saline solution was 67 mm. of 
mercury, while those animals receiving 
glucose in water were able to withstand an 
average intra-abdominal pressure of loi 
mm. of mercury before wound disruption 
occurred. The results in this group of 


Table hi 


DISRUPTION PRESSURE OF LAPAROTOMY WOUNDS 


Animals That 

Animals That 

Animals That 

Received 

Received 

Received 

Glucose 

Glucose 

a Regular 

in Saline 

in Water 

Diet 


Wounds Sutured with No. ooooo Chromic Catgut 


102 mm. Hg, 

143 mm. Hg. 

13 1 mm. Hg. 

97 

120 

140 

3 00 

140 

129 

108 

I 10 

127 


Wounds Sutured with No. 000 Chromic Catgut 


63 

102 

108 

72 

1 14 

107 

68 

98 


78 

102 


64 

98 


38 

100 ' 


Wounds Sutured with No. ooo 

Plain Catgut 

38 

1 48 

1 

42 

1 Infection 


Infection 

1 Infection 


22 

1 54 


27 

68 



Operative day at which time the strength 
of their abdominal incision was determined 
as follows: Under anesthesia a No. 17 
gauge needle was inserted into the abdom- 
inal cavity and connected to a mercury 
manometer, air was gradually introduced 
into the abdomen through a smaller 
needle in the opposite side until the 
intra-abdominal pressure became great 


Table iv 

TISSUE chloride DETERMINATIONS 


j 

From 

Animals 

Given 

Regular 

Diet 

Post- 

operatively 

From 
Animals 
Given 
Saline 
Post- 1 
operatively 

From 
Animals 
Given 
Glucose 
in Water 
Post- 

opcrativcly 

1 

Specimen from 
wound 

1 

2. S3 mg. % 

3.23 mg. % 

2.80 mg. % 

Specimen from ab- 
dominal wound. 

2. 10 mg. % 

2.64 mg. % 

2.42 mg. % 


mimals that received a regular diet 
jostoperatively, originally separated as a 
:ontrol group, did not differ significantly 
fom animals receiving glucose in water, 
is far as the strength of their wounds was 
■oncerned. Therefore, this series was not 
lontinued, as it seemed to us that the 
[uestion was one of choice of fluids when 
•arenteral fluid is necessary, rather than 

choice between a diet and parentera 
!uids. It will be noted that the w'ounds ot 
nimals receiving glucose in saline solution 
fere, on the average, 32 per cent weaker 
han the wounds of animals receiving 
lucose in water. 

From a number of the animals, sections 
f tissue from the wounds and samp cs 
•om other areas of the abdomina va 
ere taken for tissue chloride analysis- 
;xamples are given in Table iv- ^ 

?en that wound tissue is richer in ch on - 
lan is normal tissue, and the voun 
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tissues and normal tissues of animals 
receiving glucose in saline solution have a 
higher chloride content than do those 
receiving glucose in water. Also, the 
difference between wound tissue and nor- 
mal tissue chlorides is greater in those 
animals receiving glucose in saline solution. 

Comment. The usual so-called “ isotonic 
saline” solutions contain 8.5 or 9 Gm. of 
sodium chloride per liter. A person cer- 
tainly does not require this much salt 
each day for normal metabolic processes. 
A healthy, ambulatory person can excrete 
excess chlorides through the kidneys. 
Postoperatively, however, the patient’s 
kidneys do not seem able to excrete an 
excess amount of sodium chloride, such as 
he would get if given a liter of “isotonic 
saline” solution. It would seem that most 
patients receive parenteral saline solutions 
when they do not require it and cannot 
handle it. Therefore, it may, if given in 
sullicient amounts, collect in the tissues 
and so weaken the laparotomy wound, 
or delay its healing, that disruption may 
occur. Saline solution given postojjera- 
tivcly may cause disruption of the wound 
by acting in two diflcrent ways: Not 
only by delaying the healing of the wound, 
but it may also be a cause of distention of 
the intestines, thereby increasing tension 
on the wound. 

Obviously, if a patient is losing chlorides 
through gastric suction, fecal fistula, or a 
diarrhea, he should receive saline solution 
.•IV replacement. It is probable that one or 


two liters of saline solution given post- 
operatively as a routine will do no signifi- 
cant harm; but we believe that in those 
cases that require parenteral fluid therapy 
for a period of several days, saline solution 
should be used cautiously and only as 
replacement for that lost by the patient. 
Fluid therapy can be carried on in the 
form of glucose in distilled water for weeks 
without significant alteration in blood 
chloride levels provided the patient is not 
losing chlorides by one of the routes 
mentioned above. It is strongly urged 
that fluids in the postoperative period 
be primarily glucose in water and not 
glucose in saline solution. 

SUMMARY 

Parenteral saline solution given to post- 
operative patients is distributed principally 
throughout body tissues with a relatively 
larger proportion going to the wound 
tissues. 

In e.xperimental animals, the administra- 
tion of saline solutions for five postopera- 
tive days causes a delay in the healing 
of the laparotomy wound. 

It is suggested that the administration 
of saline solutions be limited to patients 
who have definite requirements for it, 
and not routinely as practiced by manv 
surgeons. 

The injudicious use of parenteral saline 
solution may, in certain cases, be responsi- 
ble for wound disruption. 



EARLY AMBULATION FOLLOWING SURGERY 

Anthony J. Spang, m,d. and James 5. Spang, m-d. 

Member of Surgical Staff, St. Mary’s, St. Luke’s and Miller Memorial Hospitals 

DULUTH, MINNESOTA 


T he practice of early postoperative 
walking following operations done 
within the abdomen or pelvis appears 
to have much to commend it and in many 
centers has become a standard procedure 
in the postoperative care of surgical 
patients. Because the resuits have been 
so generally favorable, we wish to discuss 
briefly the subject and present our experi- 
ences with it. 

Early ambulation following surgery was 
first suggested by Ries^ in 1899 who em- 
ployed it in several cases with apparently 
no untoward effects. The practice never 
became very popular in this country, how- 
ever, until comparatively recently when 
the work of Newburger,^ Leithauser and 
Bergo,® Ochsner and Debakey,"* Nelson 
and Collins® and others demonstrated 
conclusively that early activity following 
surgery was not only devoid of danger, 
but actually possessed advantages that 
led to a smoother postoperative convales- 
cence and an earlier rehabilitation of the 
patient. 

Recently acquired knowledge in the 
fields of surgery and surgical physiology 
have supplied us with improved technics, 
a better understanding of the funda- 
mentals of wound healing, improved spture 
materials, and vitamin and protein prepa- 
rations of standard potency to insure the 


operations on the abdomen and pelvis 
and repair of hernias. 

The first of these observations concerns 
the excellence of wound healing and the 
notable absence of serious postoperative 
complications in children despite the prac- 
tical impossibility of preventing them from 
being active and ambulant beginning 
almost immediately following their re- 
covery from the anesthetic, and the knowl- 
edge of a similar phenomenon occurring 
following abdominal section on animals 
used for experimental purposes. The second 
observation centers about the circumstance 
that serious postoperative complications 
in the aged, especially those referrable to 
the pulmonary and vascular systems are 
largely prevented if confinement to bed 
for long periods of time can - be avoided. 
Armed with these observations and assum- 
ing that if early ambulation lacked serious 
ill-effects and presented certain advantages 
for patients in these two categories, it 
should likewise possess similar advantages 
for the great mass of surgical patients 
falling between these two extremes of life. 
It has recently been extensively employed 
in the hopes that it might prove to be a 
factor in reducing the incidence of certain 
postoperative complications that often 
present a discouraging problem in the 
field of surgeryu 


optimum in wound repair. These factors .oA-rinMc; 

offer a sound basic foundation upon which postoper t 1 

an understanding of the advantages of It is an accepted fact that ^ 

early postoperative activity may be predi- surgical patients who have had ^e ene i 
cated. This basic knowledge, together of adequate preoperative care and prepara 
with two fundamental yet diversified tion and in whom a technically correct an 
observations, has done much to stimulate carefully executed surgical procedure las 
the institution of a program designed to been accomplished, will often deye 
avoid the time-honored procedure of en- tain postoperative complications T 
forcing rest in bed for periods ranging local reaction following ( 

between ten days and two weeks following and removal of a local lesion 
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appear to be an important factor. These 
complications are sufficiently serious occa- 
sionally to eventuate in a fatal issue, and 
often at least, Increase the suffering and 
prolong the convalescence of the patient. 
Notable among these complications are 
atelectasis, hypostatic pneumonia, intes- 
tinal distention and ileus, passive conges- 
tion, and venous thrombosis with embolism 
and infarction. 

ft can be confidently stated that all of 
these conditions may logically be related in 
their incipiency either directly or indirectly 
to bed rest in the dorsal recumbent position 
for varying periods of time irrespective 
of the cause. That bed rest and inactivity 
alone is not always the only precipitating ' 
factor is admitted for it is known that 
such conditions as age, depth of anesthesia, 
amount of narcotics administered, and the 
disease for which operation was under- 
taken, are all factors that may potentiate 
or enhance the inherent possibilities of 
bed rest in the production of these com- 
plications. Nevertheless, sufficient evidence 
has now accumulated, both clinical and 
experimental, to justify the assumption 
that other things being equal, enforced 
inactivity in bed will do more to promote 
postoperative complications of this type 
than any other factor. 

\\ c hope to show as the result of our 
cxpcricncc.-i together with the results re- 
ported by others that early ambulation not 
only dccreasc.s the incidence of these 
complications, but in addition possess 
advantages that make a surgical operation 
a more pleasant experience for the patient 
and shortens the period of time elapsing 
before complete rehabilitation occurs. 

ArpnNDlIOOMlUS 

During the past four years wc have 
employed early ambulation following all 
appcndtvtomies irrespective of the patho- 
logic.d <taU‘ of the appendix encountered 
••■t o-Kr.ition. Our .wrics n'able i) inciudc> 
!■>!» per'-ou.''! c.i'^cs varying in age between 
nmrand ■'e\ <.njy-e!;:ht %e.ars. bur purjxtscs 
<•!' comp.ui'^m we to-)!; tin- records of an 


equal number of unselected cases of 
appendectomy performed by thirty differ- 
ent Duluth surgeons. These cases were 
believed to be sufficiently similar in the 
degree of involvement, age and sex ratios, 
etc., to be adequate for comparative 
purposes. 


Table i 

suM.MARV OF appendectomies 



Our I 
Scries | 

Con- 

trol 

1. Total No. of cases 

tjo 

150 

2. Average No. of days in bed before 
becoming ambulant 

j 

i 2-3 

7-3 

a. No. of patients up on ist post- 
operative day 

' 24 ; 

0 

b. No. of patients up on and post- 
operative dav 

70 

2 

c. No. of patients up on 3rd post- 
operative day j 

48 

0 

</. No. of patients up on 4tli post- 1 
operative dav | 

8 

148 

3. Total No. of days hospitalized fol- 
lowing surgery '. . . 

5*5 

9.8 

4. Average No. of hypos of 0 gr. of 
M.S. per patient 

■ 3-7 

5-9 

5. No. of instances of complications. . . . 


8 

6. Average No. of catheterizations per 
patient 

1 ^ 
i 

2.3 


In our scries of cases the average number 
of days of confinement to bed before the 
patient became ambulant following surgery 
was 2.3 days, while in the control scries 
the patients were allowed up only after 
they had spent an average of 7.3 days in 
bed, or nearly triple our figure. In our 
series there were twenty-four instances 
in which the patient was allowed up after 
remaining in bed for only one day. In 
seventy cases the patients remained in bed 
for two days or less, and in forty-eight cases 
they were ambulant by the third post- 
operative day, making a total of 142 out 
of 150 cases in which confinement to bed 
foliiiwing surgery was for three days or 
less. 

Comparing this with tile control scries 
we find that no patient was allowed up 
on the first postoperative dav, two patients 
were confined to bed for two davs or less, 
and the remaining 148 patients became 
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ambulant some time after the fourth 
postoperative day. On the whole, the 
majority of these patients remained in 
bed for the customary period of six to 
ten days following surger3^ 

In cornparing the total number of days of 
hospitalization required by each patient 
following surgery we find a similar striking 
difference. In our series of cases the average 
number of days per patient was 5.5, while 
in the control series it was 9.8 days, or a 
saving of 4.3 daj'-s per patient in our cases. 
By the simple procedure of multiplication 
then, we arrive at a total saving of 645 
hospital bed days, which is a matter of 
hospital economy that deserves to be 
weighed carefully, especially in these daj's 
of critical bed shortages. 

It is extremely difficult to estimate 
statistically the degree of such a variable 
factor as postoperative discomfort, in 
which the personal equation plays such a 
dominant role. We have been impressed, 
as the result of our personal observations, 
with what we felt was a milder postopera- 
tive course in which the patient experienced 
less pain and discomfort when confinement 
to bed was limited to a relatively short 
period. However, in comparing the two 
groups of patients the only factor that we 
could discover, which we felt would be 
sufficiently significant to be of practical 
help in determining this, was the amount 
of morphine required to maintain a rea- 
sonable degree of comfort for the patient. 
Since most of the patients received hypo- 
dermic injections of M gr. of morphine 
sulfate at varying intervals, we have 
emploj^ed the total number of injections 
received during the postoperative period 
as the criteria of the degree of discomfort 
imposed by the operation. In our series 
of cases we found that each patient re- 
quired an average of 3.7 h3'-podermic 
injections during the postoperative period, 
while in the control cases the average 
number of injections per patient amounted 
to 5.9. While we recognize that this may 
not be entirely accurate, it would seem 
to reflect less discomfort as manifested 


by a decreased requirement for narcotics 
in those cases in which early postoperative 
activity was permitted. 

In our series of cases there was not a 
single instance of severe wound infection, 
wound separation or disruption, abdominal 
distention, thrombophlebitis, or urinary 
tract infection. In the control group, 
there wms one instance of excessive vomit- 
ing associated with abdominal distention, 
three cases of wound infection, one case 
of wound disruption, and three cases of 
cystitis. 

Since cystitis is nearly alwa^'s the result 
of postoperative catheterizations and since 
anything that would reduce the number of 
' catheterizations would lessen the incidence 
of this complication, we have made a 
comparison of the frequency of catheteriza- 
tions in the two groups of cases. In our 
series of cases we found the average 
number of catheterizations per patient 
during the postoperative course was 1.3, 
while in the control group it was nearly 
double that or 2.3 per patient. We recog- 
nize here also that this result may not 
accurately reflect the true state of affairs 
because of the extreme variability of 
bladder control following surgery and the 
effects on it of certain types of anesthesia, 
but here again, the trend would seem 
to indicate and one would logically expect, 
a decreased necessity for catheterizations 
in those patients who are allowed to be up 
and wmlk to the bathroom at an early 
period in their postoperative course. 

We have employed the McBurnej^ inci- 
sion or slight modifications of it for all 
cases in which we felt reasonablj'^ certain 
of the preoperative diagnosis. In the 
occasional case in which unexpected patho- 
logical conditions were encountered de- 
manding a greater degree of exposure we 
have utilized the Weir extension with 
complete satisfaction and with no inter- 
ference to our program of early postopera- 
tive activity. We believe, on the basis 01 
our experiences, that the McBurnej'^ inci 
sion is the incision of choice^ for t ie 
extirpation of acute suppurative, .gnn 




lion anci soiling of the general peritoneal 
cavity, and reduces to a minimum the 
opportunities for the dc\'clopment of 
wound sejjarations and postoperative her- 
nias. All McBurney incisions have been 
chiset! with a running suture of chromic 
o catgut in the peritoneum, and interrupted 
sutures of the .same in the muscle and 
fascial planes. 

Postoperalively, the patients are given 
tfie usual routine care consisting of liquids 
as tolerated by mouth, frequent deep 
i)reall)s under supervision, frequent change 
of position, and narcotics as required to 
m.iinlain a reasonable degree of comfort. 
On the whole, all the patients arc allowetl 
up on the first postoj)erative dav if ihev 
so de'ift'. \\ c ha\ e nev er made it a practice 
of l^sj^tin:; <ir flatly ordering the patient 
out of l>«i at an carlv date, but wc have 
h'uiul lh.it in praettc.illy every instance 
tile siieeevtmn has hren re.uiily and almost 
t.igerlv acccpttxi In the piiUcnl. t'sualJv. 
:>N tl'.e sronui i>ostopcra;i\ c ilay, tlu^c 


aided in walking to the bathroom. No 
restrictions are placed on the patient’s 
activities and the patient is allowed to 
be the sole judge of the amount of activity 
he is permitted. 83- the third day they are 
up and about under their own power, and 
they arc usually ready to leave the hospital 
by the fourth or fifth day. The patients 
arc allowed bathroom privileges at anv- 
time they desire following operation, and 
if after a moderate amount of straining 
no results arc forthcoming, enemas are 
administered. Mowever, it has been our 
c.vpericncc that as patients become ambu- 
lant earlier their intestinal tract functions 
more normally and enemas become mcrcas- 
ingly unnccc-ss.Try. The majority of the 
patients are completely ambulatory by 
the tenth or twelfth day .and come to the 
ollice for removal of the skin sutures. 
Mosi of them arc back to their usual 
occup.Ttioa within fen days to twri weeks 
of the date <tf surgerv. 
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HERNIAS inguinal hernia. The series also included 

We were so favorably impressed with one large postoperative hernia which was 
the results of early ambulation in our repaired. All of the patients were out of 
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Fig. 2. 


appendectomy cases that we broadened 
our indications to include a small series of 
hernia repairs and a few additional selected 
abdominal procedures. Because the series 
is so small we have made no attempt to 
make an exhaustive study of them or to 
compare them with control groups, but 
we merely wish to present a few pertinent 
facts to establish a basis for further trial 
in these types of cases. 

In the past six months we have employed 
postoperative ambulation in fifteen pa- 
tients with hernias on whom sixteen 
repairs have been effected. In eight cases 
the surgical repair of indirect inguinal 
hernia was carried out, and in one case 
an indirect hernia was corrected and a 
first-stage Torek procedure was 
for the relief of an associated undescended 
testicle. There was also one instance of 
repair of bilateral indirect inguinal hernia. 
In three cases the repair was Tor direct 
inguinal hernias, and there was also one 
instance of repair of a recurrent direct 


bed and ambulant by the third postopera- 
tive day, and all except one had left the 
hospital by the seventh postoperative day. 
The single case that remained m the 
hospital longer than seven days was an 
elderly County case who lived alone and 
was permitted to remain in the hospital 
until she was sufficiently well to care for 

herself upon discharge. 

In this small series we have noted no 
instance of serious postoperative complica- 
tions, and to date there has been no 
instance of recurrence of any of the hernia®. 
Furthermore, we have again ’ 

these cases a milder and more comfortaOi 
convalescence and a more rapid return 
their former occupation. 


silk technic 

; suture material has been 
ghout both in the repair 
nias and in the few selected a 
procedures that will presentb 
ited. While many authorities insist 
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that early ambulation may be safely catgut and the non-absorbable suture 
utilized in abdominal wounds closed with in the same wound, are strictly adhered 
catgut sutures, the weight of evidence is in to, draining sinuses will eventuate in a 
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favor of conservatism in allowing unre- 
stricted activity except in cases in which 
non-absorbable suture closure is effected. 
The type of non-absorbable suture em- 
ployed is probably not important since the 
recent work of Localio et al.« has demon- 
strated quite clearly that there is very 
little difference in the tensile properties 
and healing activities between the various 
non-absorbable sutures in common use 
today. We anticipate possible objections 
to the suggestion of emploj-ment of silk 
in the closure of abdominal vounds, 
but we feel justified in asserting that 
where draining sinuses result from the 
use of a non-absorbable suture, the fault 
lies not with the suture material, but 
\\ith the technic with which it is employed. 
Unless the principles of strict asepsis, 
a\oidancc of mass ligature of tissue, the 
emplo\nicnt of interrupted sutures only, 
employment of the finest available sizes 
of silk commensurate with adequate tensile 
strength, and the a\oidanec of mi\in<^ 


sizeable portion of the wounds in \vhich 
it is placed. However, wdth proper care 
in handling the tissues and strict adherence 
to the principles of the silk technic a 
stronger w'ound and improved healing 
will occur, and the dangers of disruption 
and separation will be minimized. 

We would like to present a few of the 
cases in w'hich we have employed silk 
closure and instituted early postoperative 
walking and activity. These cases do not 
include all in w'honi w^e have permitted 
early ambulation, but rather they are 
presented because they constitute a fairly 
representative group and because thev 
portray so well the advantages resulting 
from earlier postoperative walking and 
activity . 


Case 1. Mrs. J. G. (Fig. 2.) This twenty- 
our \'ear old white female was admitted to St. 
Alary s Hospital on February 18, 1945. She was 
opcaled upon the 

a loiter midlinc incision, and a right sniping. 
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ectomy was done for an ectopic pregnancy a source of considerable satisfaction to walk 
that was undergoing a tubal abortion. All into the ward on the second postoperative day 
vessels were ligated with No. oooo Deknatel and find the patient standing before a mirror 
silk and closure of the wound was affected with on the wall combing her hair. 



Fig. 4. 


a continuous suture of chromic No. o catgut 
in the peritoneum, and interrupted sutures of 
No. 000 Deknatel silk in the fascia and skin. 
Her general reaction and postoperative course 
were mild and uneventful as observed on the 
accompanying temperature chart. On the first 
postoperative day she was allowed to stand by 
the side of the bed for a few moments and then 
sat in a chair while the nurses changed her bed. 
This procedure was again repeated later in the 
day. On her second postoperative day she sat 
in a chair for a longer period of time and in 
addition w'as aided in walking to the bath- 
room. An enema was administered on the third 
day after operation following which she walked 
to the bathroom, unaided, for evacuation. 
Thereafter she became rapidly completely am- 
bulant and was discharged from the hospital 
on her fifth postoperative day. Her wound 
healed by primary intention, and the skin 
sutures were removed at the office on her tenth 
postoperative day. The most striking feature 
of this case was the remarkable absence oi 
postoperative discomfort and the excellent 
morale manifested by the patient throughout 
her entire postoperative period. Indeed, it was 


Case ii. Mrs. E. S. (Fig. 2.) This forty-two 
ymar old w'hite female was admitted to St. 
Luke’s Hospital on January 12, 1945, and was 
operated upon the following morning tlirougi 
a lower midline incision, at which time a tota 
abdominal hysterectomy was carried out. AH 
minor vessels were ligated with No. 0000 
Deknatel silk while No. 000 Deknatel silk was 
used to ligate the uterine vessels. Closure was 
affected with a continuous suture of chromic 
No. o catgut in the peritoneum, and interrupted 
sutures of No. 000 Deknatel silk in the fascia 
and skin. Her general reaction as observed on 
the accompanying temperature chart was min- 
imal. On the morning and again in the evening 
of the second postoperative day the patient 
allowed to sit in a chair for a period of thm 
minutes at a time. The following day or 1 
days after operation she again sat m a cliai , 
this time for a period of an hour, and m a 
tion was assisted in walking to the bat 
to evacuate an enema that had been ^d 
istered. She became completely a 

thereafter and was discharged from the li 
pital on her seventh postoperative day. 
wound healed per primam; there were 
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complications of any kind; and her morale' to the bathroom with help On the third 
throughout the entire postoperative period was following surgery she walked to the bathroon 
excellent. ‘ unaided and had a normal spontaneous deteca- 



Fig. 5. 


Case hi. Mrs, J. F. (Fig. 3.) This patient 
is a sixtj’-eight year old short, fat female who 
was admitted to the Miller Memorial Hospital 
on March 27, 1945, with a history of severe 
and repeated gallbladder colics which e.xtended 
over the past two years. We anticipated some 
difTicuIt}' following surgery because of an 
associated grade 3 hypertensive cardiovascular 
disease. After several da3's’ preparation she was 
operated upon on April 2, 1945, under local 
block anesthesia. Through an upper right rectus 
incision her gallbladder was easllj' removed. 
All minor vessels were ligated with No. 0000 
Dcknatcl silk. The cj'stic duct and arterj' were 
individuallv ligated with No. 000 Deknatcl 
silk. Closure was again affected with a con- 
tinuous suture of chromic No. o catgut in the 
peritoneum and posterior rectus sheath, and 
interrupted sutures of No. 000 Dcknatel silk 
in the anterior rectus sheath and skin. A single 
penrose drain was placed down to Morrison’s 
pouch. The patient was allowed up in a chair 
lor thirty- minutes on the morning of the first 
postoperative dav. On the second postoperative 
dav she was niiowed up in a chair for a slightlj' 
longer period of time and in addition walked 


tion. She graduallj" became completely ambula- 
torj' thereafter. Observing the accompanjdng 
chart jmu will note that her postoperative 
course was most mild and uneventful. She 
developed no evidence of circulatorj'^ or pul- 
monarj" complication, and her morale w'as 
excellent. The single drain and all skin sutures 
were removed on the tenth day, and the wound 
healed b}" primary union. 

Case iv. Mrs. E. J. (Fig. 4.) This fiftj'-two 
3'car old white female was admitted to St. 
Mar3’’s Hospital on February" 13, 1945, and 
was operated on the following morning. She 
had a moderate degree of uterine prolapse 
with an associated moderate cystocoele and 
rectocoeic formation, for which a Manchester 
tvpc of repair with amputation of the cervix 
was carried out. Chromic No. o catgut was 
used for the repair. On the third postoperative 
day she was allowed out of bed for the first 
time when she sat in a chair for a period of 
thirU' minutes. The following da\' she was up 
in a chair for a somewhat longer period of 
time and in addition was assisted in taking a 
few steps. 1 hereafter she graduallv became 
completely ambulant and was allowed to leave 
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hospital on the sixth postoperative day. ' following day he was assisted in walking to the 
Her postoperative course as represented by the bathroom and again was allowed to sit in a 
accompanying temperature chart was definitely chair. He thereafter was up and about as he 



Fig. 6 . 


milder than oar cases of vaginal plastics con* 
fined to bed for a customary period of ten to 
twelve days. Her morale was excellent; all 
wounds healed normally; and to date there is 
no evidence of harm resulting from the early 
activity. 

Case v. A. B. (Fig. 5.) This case was 
included among our series of appendectomies 
but is presented separately at this time because 
it portrays so well the mildness of the post- 
operative course and the rapid rehabilitation 
resulting from early ambulation following sur- 
gery on an elderly patient. The patient is a 
seventy-eight year old white male admitted to 
St. Mary’s Hospital on the afternoon of Janu- 
ary 5, 1945, and operated on the same evening 
under local block anesthesia at which time an 
acute gangrenous appendix was removed 
through a McBurney incision. The abdominal 
wound was closed with a running suture of 
chromic No. 0 catgut in the peritoneum and 
interrupted sutures of the same in the muscle 
and fascial planes. The following morning, or 
some ten hours following surgery he was 
allowed to sit in a chair for a few mom^ts 
and to stand beside the bed to ^’oid. The 


desired until his discharge from the hospital 
on the morning of his fifth postoperative daj'. 
As you will note from his temperature chart, 
his postoperative course was extremely mild- 
His morale was excellent; he required only one 
hypodermic injection of morphine in the entire 
postoperative period, and he experienced no 
difficulty in bladder control. His skin sutures 
were removed at the office on his eighth post 
operative day and the wound had healed per 
primam. He returned to his usual occupawn 
as custodian of a building on the tenth daj 


llowing surgery. . , 

Case vi. A. T. (Fig. 6.) This case is hke- 
Ise presented because it demonstrates so "C 
e absence of postoperative compheapons 
ren early postoperative activity is permitted 
llowing surgery on elderly patients. |e 
.tient is an eighty-five year old white lenia c 
lo was admitted to the Miller Memoria 
aspital on December 15, 1944- She ha * 
-ge hernia in a McBurney incision "'‘t" 
tremely small neck and evidences of repeate 
;arceration. She was operated upon 
jcember 29, I944. under local block ones- 
esia, and the hernia was repaired an 
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reduction of its contents. No. 00000 Deknatel 
silk was employed in ligating all minor bleeding 
points, and No. 0000 Deknatel silk was used 


being presented because it indicates ^ that 
selected cases undergoing major gastrointes- 
tinal surgery may be ambulated earlier, in the 



for the repair. The patient was allowed to sit 
in a chair the following morning while the 
nurses changed her bed. On the second post- 
operative day she was allowed to sit in a chair 
for a slightly longer period of time both in the 
morning and again in the afternoon, and on 
the third day following surgery she walked to 
the bathroom with assistance where she had a 
normal spontaneous defecation. Thereafter she 
was up for gradually longer periods of time 
until she became completely ambulatory. Her 
postoperative course, as you will observe on the 
accompanying temperature chart, was e.\- 
trcmely mild and uncomplicated, her highest 
postoperati\’c temperature reading being 99°F. 
Her skin sutures were removed on the tenth 
postoperative day and the wound had healed 
by primary union. She was allowed to remain 
in the hospital much longer than customary 
because she was a County case who lived alone, 
and we did not want her to leave the hospital 
until she was siifhcicntlv well to care for herself. 
She has been seen frequently since discharge 
from the hospital, and to date there is no 
evidence of recurrence of the hernia. 

0 \sv. vii. N. T. (Fig. 7.) While this case 
was_not activatctl as early ns the others, it is 


absence of definite contraindications, without 
serious sequelae and resulting in an earlier 
rehabilitation of the patient. The case is that 
of a thirty-five year old w'hite male w'ho 
developed a large gastrojejunal ulcer seventeen 
3'ears after a gastroenterostom}'^ had been done 
for a duodenal ulcer. He w as operated upon on 
February 7, 1945, through a left oblique 
incision. The previous gastroenterostom}’’ w’as 
taken down and a high gastric resection 
was done. Closure of the abdominal w’ound was 
affected with a running suture of chromic No. o 
catgut in the peritoneum and interrupted 
sutlircs of No. 000 Deknatel silk in the fascia 
and skin. His early postoperative reaction was 
about that usually observed following an 
operation of this magnitude. B.y the fourth 
postoperative day his condition was so good 
that we elected to allow him out of bed. On 
this occasion he sat in a chair for a period of 
appro.vimatcly twent\’ minutes. The following 
day he was allowed to sit in a chair for thirty 
minutes both in the morning and in the after- 
noon, and on his sixth postoperative daj- he 
walked to the bathroom with assistance. There- 
after he became completely ambulant and was 
discharged from the hospital on the eleventh 
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postoperative day. The same day he made a 
trip to Minneapolis, to witness the Golden 
Gloves Tournament, with apparently no harm- 
ful effects resulting. His wound healed per- 
fectly, and he has had no complications to date 
either recent or remote. The most striking 
feature of this case was the remarkable feeling 
of well-being and the absence of muscular 
fatigue and weakness that is so commonly 
exhibited following confinement to bed for 
longer periods of time. 

ADVANTAGES OF EARLY AMBULATION 

The manifest advantages of early post- 
operative ambulation are several (Table n) 
and naturally fall into various groups which 
Powers’" has designated as physiologic, 
psychologic, and economic. 

Table n 

ADVANTAGES OF EARLY AMBULATION 

(after Powers) 

I. Physiologic considerations 

a. Pulmonary 

b. Circulatory 

c. Gastrointestinal 

d. Musculoskeletal 

e. Reparative 

n. Psychologic aspects 
III. Economic 

Probably the most important of these 
factors to be considered is that which 
concerns the reparative processes in rela- 
tion to early rising. While Newburger® has 
presented some convincing evidence to 
indicate that abdominal wounds heal 
even more kindly when early postoperative 
activity is practiced and has presented 
further experimental evidence to suggest 
that abdominal wounds in animals sub- 
jected to early ambulation possess- in 
fact a greater degree of strength and 
resistive quality, the important factor 
to consider is that there is no evidence 
thus far adduced to show that early 
ambulatory activity in any way interferes 
with firm normal healing of wounds 
provided there has been an accurate 
anatomical closure of the wound according 
to the dictates of good surgical principles 
and provided infection or gross contamina- 
tion of the wound has been avoided. Ail 
of the reports in the literature, submitted 


by those who have extensively employed 
it, showed no resulting deleterious effects 
such as increase in incisional pain, wound 
disruption, or incisional hernia. Thus we 
may conclude that even assuming no 
advantages to wound healing from such a 
program, it is definitely established that it 
presents no objectionable feature in the 
form of interference with the integrity of 
normal wound repair. 

The advantages referable to the musculo- 
skeletal system are evident in nearly all 
of the cases. The striking absence of 
asthenia so commonly noticeable after 
operations accompanied by enforced bed 
rest for the customary period of time is a 
prominent and gratifying feature to both 
the patient and his physician. In addition, 
the absence of asthenia plus the increased 
muscular activity reduces the period of 
reconditioning before a return to normal 
activity by about one-half. (Nearly every 
patient when reporting to the office for 
his first dressing, asked how soon he could 
go back to work.) 

Early ambulation promotes a beneficial 
effect on the function of the gastro- 
intestinal tract. Those who have observed 
large numbers of cases report that abdom- 
inal distention and postoperative gastro- 
intestinal dysfunction is rare. The patient 
feels better, has an improved outlook, and 
his gastrointestinal apparatus functions 
more normally earlier in the postoperative 
period. As a result, enemas, hot stupes, 
and the like become increasingly unneces- 
sary. Our experiences coincide ^yith that 
in that in no case was there evidence ol 
disturbed gastrointestinal function. 

Of all of the advantages of early ambula- 
tion probably none is so important to t c 
prevention of catastrophic complications 
as the beneficial effect it promotes m t e 
reduction of cardiovascular and pulmonar} 
complications. , , 

It is physiologically established that r 
in bed in the recumbent position 
elevation of the diaphragm, pooling o 
tracheobronchial secretion, 
maximal respiratory excursion and re 
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tion of vital capacity of the lungs. These 
factors, together with a natural disinclina- 
tion to cough, all play an important role 
in the etiology of postoperative atelectasis 
and pneumonia. In contradistinction to 
this, it has been experimentally and 
clinically shown that the volume of tidal 
air, tension of oxygen in the alveolar spaces, 
oxygen saturation of the blood, and depth 
and rate of respiratory movements are all 
increased by exercise and hence are of 
value in reducing the incidence of post- 
operative pulmonary complications. Fur- 
thermore the decreased necessity for the 
use of morphine, as indicated in our cases, 
is another aid in disposing of a factor 
generally considered to be important in 
the production of atelectasis because of 
its effect in reducing respiratory excursion 
and limiting the cough reflex. In this 
connection we would like to add that 
Leithauser has suggested that if the 
patient be urged to cough on his first 
out-of-bed period, it is amazing how many 
times he will expectorate a mucous plug. 

Of the vascular complications the one 
that concerns us the most is the prevention 
of vascular stasis and associated intra- 
vascular clotting. Of the three factors 
responsible for venous thromboses, namely, 
slowing of the circulation, changes in the 
vessel wall, and increased coagulability 
of the blood, slowing of the circulation 
seems to be the most important. Retarda- 
tion of the blood flow is directly related 
to immobility and bed rest, and such a 
circumstance is considered to be the 
common denominator of phlcbothrombosis 
and pulmonary embolism, ^^'hile carl}-^ 
mobilization of the patient is not the 
entire answer to the problem, it certainly 
docs increase the circulation in the extremi- 
ties and helps to forestall any such 
complication. 

Psychologically, these patients present 
a picture of improved morale. Further- 
more, they learn not to fear surgery and 
if subsequent operations become necessarv 
at a later date, thev approach them 
calmly in the knowledge that the dis- 
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comforts of convalescence may be largely 
eliminated by a program of accelerated 
activitj'. 

CONTRAINDICATIONS 

There are only a relatively few contra- 
indications to earlj'' ambulation, and these 
are usually self-evident. The most notable 
of these are shock, severe anemia, cardiac 
insufficiency, hemorrhage, peritonitis, in- 
secure gastrointestinal anastomosis, and 
the presence or suspected presence of 
thrombi or emboli. Marked abdominal 
distention and prolonged preoperative con- 
finement to bed are also considered by some 
to preclude early postoperative activit3^ 
Copious tamponade or drainage of the 
abdominal cavitj"^ are considered contra- 
indications, but the employment of a single 
drain offers no impediment to it. 

CONCLUSIONS 

In conclusion we have discussed the 
literature and presented our experiences 
with early ambulation in surgical cases. 
We believe that it offers advantages to 
the patient and lessens the incidence of 
serious postoperative complications, and 
arc of the opinion that it is worth}' of 
further trial and evaluation. 
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OBSCURE CAUSES OF INTRA^ABDOMINAL HEMORRHAGE* 
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H EMOPERITONEUM is sometimes lesions have been gleaned from the litera- 
caused by pathological states which ture, the autopsy file and clinical records 
remain hidden even from the most of the University of Maryland School 
experienced surgeon. In other cases, the - of Medicine and Hospital, 
causes may be obvious diseases. lu this , hemoperitoneom .n 

latter group one might reeall erodmg hospital admissions 

primary and metastatic tumors ol the 

liver, spleen, pancreas, kidneys and ovaries; To compile information relative to 
pathological or traumatic rupture of a the incidence of hemoperitonei^, tie 
viscus; ectopic pregnancy; pancreatitis; total admissions to the University ospi a 
infarcts of the kidney and spleen caused during the eighteen years, 192 to 1944. 
by emboli arising in recognized sources; were reviewed. In that period thirty-seven 
stab and gunshot wounds and mangling cases were listed in which hemo^n 
accidents. This paper is concerned with appeared as a major diagnosis, ihjs gr p 
the former group. ‘ioss not include J, ^ 

For the sake of localization of the slightly discolored fluid 
various lesions to follow, the causes of only those cases A A 

hemoperitoneum are grouped under upper nearly whole coagulable bloo . 
abdominal, lower abdominal and pelvic m the peritoneal cavi y.- . 

areas. These various regions might be 

arbitrarily separated by lines drawn trans- the immediate cause of ho p 

versely through the umbilicus and the death. p^e 

superior boundary of the pelvis. _ Of four were due 

Upper abdominal causes are: (i) Vances due to ectopic ges , 

of the diaphragm and round ligament; to eroding turn ^ ^ follicle, four; 

(2) subserosal varices; visceral, mesenteric necrosis; ruptured G ! 

and omental; (3) dissecting or luetic of 

aneurysm of aorta, sufienor mesenteric of spleen, one; 

artery, celiac axis and radicles; (4) angioma liver, one, ra _ , P — i-.,mnr 

of the liver and spleen. 

Lower abdominal causes are: (1) sub- 
serosal varices; visceral, omental and 
mesenteric; (2) ruptured inferior epigastric 

Mvic causes are; (J) Ruptured Graffian or '““"TYJeiic a 

follicles, corpora lutea, and cysts; (2) two cases, rupt ^ ^ hlndder. 


ilVCi, ' 4-„rnnr 

eroding tumor of the pancreas o 
necrosis, one; traumatic rupture 
two; Intrapartem rupture of u er , ' 

perforated ulcer, one; ruptured 
uterine fibromas, one; traumatic rup 


uterine libromas. one, 

Pelvic causes are : ( i ) Ruptured Graffian of 
follicles, corpora lutea, and cysts; (2 

strangulation, ovary and ovarian cysts, of aorta, one; 

rupture of uterine vein in pregnancy , three, dissect ng j pancreas 

k^ture of a vein on a uterine fibroid “ 

(Case III). . and rnntured varices of the diaphragm, 

Examples of many of these causative P School of Medicine. 

* From the Departments of Pathology and Surgery, Umversay of Maryland 
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case (Case i). Review of the literature 
reveals other obscure causes of hemoperi- 
toneum not seen in this hospital. 

Rupture of a tributary of the middle 
colic vein with hematoma formation in 
the transverse mesocolon has been recorded 
by Herman.® Berk et al.,® under the title 
“Intra-abdominal Apoplexy” report an 
abdominal vascular accident leading to 
hemoperitoneum in a fifty-two year old 
male. The basis of the vessel rupture was 
probably arteriosclerosis. He states after 
reviewing a series of cases, that such 
abdominal disease arises most commonly 
in males of ages between forty-five to 
fifty-five years. Hypertension was present 
in 50 per cent of their cases. It is Interesting 
to note that during abdominal exploration 
no definite bleeding point could be found 
in 30 per cent of the cases. The average 
age in this 30 per cent was said to be 41.5 
years, while the remaining groups in which 
definite bleeding points were discovered 
were of the average age fifty-five to fifty- 
six years. Arteriosclerosis prevented re- 
traction of the bleeding vessel in the 
latter group, but in the former retraction 
did occur obscuring the bleeding point. 
Bunch et al.,® in discussing spontaneous 
intra-abdominal bleeding also note the 
frequency of arteriosclerosis and hyper- 
tension in cases of apoplectic abdomens. 
He names, as the arteries from which 
bleeding is more likely to occur, branches 
of the celiac axis and the superior mesen- 
teric artery. 

In eases in which the bleeding point is 
not manifest. Bunch et al. suggested 
further exploration for ectopic pregnancy 
and spontaneous rupture of the liver, 
spleen and pancreas be done in cases of 
spontaneous hemoperitoneum. Thus, in 
such cases, meticulous examination of the 
liver and spleen may be rewarded by find- 
ing evidence of hemangioma or infarct as a 
basis for the "spontaneous” rupture. It is 
dillicult to believe that an organ can 
rujjture without some underlying patho- 
logical condition. 

burther cases of so-calle<l spontaneous 
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rupture of visceral vessels have been 
reported bj^ Crile et al.^ Bruce'* has 
reported a massive spontaneous intra- 
peritoneal hemorrhage arising from an 
aneur3'sm of the middle colic arter}^ 
Cushman and Kilgore® have recorded 
twentj^-one cases of spontaneous abdominal 
hemorrhage tvithout previous aneurysm 
or laceration of the vessel in question. 
Here again it is prudent to cast doubt 
on the rupture of normal vessels, particu- 
larly'^ arteries. It appears more credible 
to consider such ruptures occurring as 
the result of a dissecting aneurysm or 
arteriosclerosis. 

Cushman and Kilgore, in agreement with 
Bunch et al., state that four-fifths of the 
cases reported by' them exhibited arterio- 
sclerosis and one-third had hy'pertension. 
Their cases occurred more frequently’^ in 
males than females of the average age of 
fifty-three years. They suggested that 
trauma or strain may' be significant in 
initiating the rupture, but excluded from 
the history of patients with spontaneous 
abdominal hemorrhage because of over- 
sight. Conditions such as vomiting, eating 
or purging which have little significance 
to the patient may' be important. 

Although hemoperitoneum caused by' 
ruptured ovarian follicles and corpora 
lutea are well recognized, a case reported 
by Poise' is mentioned since the patient 
was only twelve years old. Her illness 
resulted from a corpus luteum which 
ruptured one month after the menarche 
or immediately before the second period. 

Holfman” has given complete report 
of ruptured Gralfian follicles and corpus 
luteum cysts with intraperitoneal hemor- 
rhage. It was stated that the right ovary 
was invoK’cd twenty-seven times in his 
series, the left only six times. In this 
group of casc.s, ruptured follicular cysts 
occurred eighteen times, ruptured corpora 
iutca fifteen limes. The patients ranged 
between fifteen and twenty-live years in 
age. It was mentioned that right lower 
quadrant pain was most common, but pain 
could be bilateral or epigastric. Even 
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when the left ovary is the site of the lesion, 
pain may be experienced on the right side. 
This condition of ruptured corpora lutea, 
ruptured ovarian cysts and bleeding post 
ovulatory follicles must be differentiated 
from acute appendicitis, ectopic pregnancy, 
acute salpingo-oophoritis, mesenteric ade- 
nitis, pelvic abscess and strangulated 
pedunculated ovarian cj^sts. 

Hickman et al.^® have reported strangu- 
lation and rupture of a normal ovary in an 
eight year old girl which led to hemoperi- 
toneum. Bach and Montgomery,^ have 
reported hemoperitoneum arising from the 
rupture of an infarcted granulosa cell 
tumor. 

Bleeding into the peritoneal cavity 
from a ruptured uterine vein in pregnancy 
has been seen by Harding,® Schneider 
et al.^“ have seen a similar accident in a 
forty year old colored woman in whom 
bleeding occurred from a dilated vein 
on a uterus containing fibromyomas. In 
this patient 2 liters of bloody fluid were 
present in the abdominal cavity. Shock 
was prompt in onset and marked in degree. 

SIGNS AND SYMPTOMS 

Following extravasation of blood into 
the peritoneal cavity, evidence of peri- 
toneal irritation with splinting of the 
abdominal wall, tenderness, mild leuco- 
cytosis and low grade fever occurs. The 
course thereafter depends upon the position 
of the bleeding point, and whether the 
bleeding is within a confined space or free 
into the abdominal cavity. 

In such instances in which bleeding 
occurs immediately into the peritoneal 
cavity, the above signs appear with 
shock developing with a rapidity parallel 
to that of exsanguinatlon. This may be 
the case in rupture of subserosal veins, 
and bleeding from ovarian cysts and 
follicles. Not infrequently the onset of 
shock is insidious. It may become apparent 
and rapidly develop days or weeks after 
the onset of the illness.®'® Delayed develop- 
ment of vascular collapse may be due to 
dislodgement of a clot with secondary 
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hemorrhage or it may be the result of an 
increase in the size of the bleeding defect 
Incident to hypertension following stress.® 
Intra-abdominal hemorrhage sometimes 
occurs from vessels in the proximity of 
abdominal viscera which leads to dissection 
of the areolar tissue plane and separation 
of the peritoneum from underlying tissue. 
As the extravasated blood pours into the 
advancing space a hematoma is formed 
which fmall}^ exerts pressure leading to 
symptoms characteristic of the organ 
involved. Symptoms suggestive of gastro- 
intestinal obstruction may appear with 
persistent or repeated vomiting. If the 
bowel is impinged upon by the growing 
hematoma, there may be an urge to 
evacuate. This urge is usually one which is 
false. If defecation is accomplished, it 
affords no relief of the abdominal distress. 
Coincident with the rupture of the vessel, 
sudden sharp pain is experienced. As the 
hematoma enlarges, distress resulting from 
the stretching peritoneum appears and 
regresses repeatedly as the hemorrhage is 
arrested and begun again. However, when 
the serosa is distended to its maximum 
capacity', rupture of the peritoneum and 
discharge of blood into the peritoneal 
cavity occurs causing a sudden, sharp, 
lancinating exacerbation of pain. There- 
after shock appears promptly and rapidly 
increases in depth.® 

CASE REPORTS 

A case of diaphragmatic varices was 
discovered in our autopsy experience m 
which a large hematoma of the diaphragm 
had developed subsequent to rupture 0 a 
varix. Spilling of blood into the peritoneal 
and thoracic cavities resulted. An abstract 
of this case follows; 

Case i. This patient was a forty-lour year 
old colored male who was admitted to le 
University Hospital with a complaint o 
eralized discomfort of six weeks durauon w n 
developed gradually. The patient ^otjce 
ness and vague pains which he e.xplaine on 
basis of “grippe.” On occasion he expenenc 
sharp, stabbing pains in the chest and au 
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domen. Nausea and vomiting, shortness of 
breath and “quivering of the heart” occurred. 
Physical examination revealed a dullness over 
the right hemithorax. The diaphragm was 
fixed. Blood pressure readings in the right arm 
were 158/74 and in the left arm 172/70. 
Abdominal distention and shifting dullness 
were discovered. Muscle spasm was noted in 
the abdominal examination. The non-protein 
nitrogen level was 74 mg. per cent; hemoglobin 
74 per cent; red blood cell count 3,370,000; 
white blood cells 20,100 of which 94 per cent 
were polymorphonuclear neutrophilic granulo- 
cytes. On the third day after admission the 
hemoglobin level dropped to 60 per cent. In- 
tense pain developed in the region of the right 
clavicle and right upper quadrant of the ab- 
domen. On the fourth day after admission, 
death occurred. During the hospital course the 
blood pressure ranged from 120 to 170 mm. 
mercury. 

At autopsy, dilated tortuous veins, the 
source of the hemorrhage, were found on the 
superior and inferior surfaces of the diaphragm 
and hemoperitoneum (800 cc.), hemothorax on 
the right side (800 cc.), hydrohemothorax on 
tile left side (400 cc.), and hematoma of the 
diaphragm were recorded. A luetic aneurysm 
of the ascending aorta and cardiac hypertrophj' 
were present also. 

For further details of the above case, the 
reader is referred to a report written by Palmer 
and Lcitch.'- 

Case 11. T. . 1 ., a forty jear old colored 
laborer was first admitted on April 19, 1941, 
with a complaint of left lower chest pain of 
live days duration, night sweats, cough and 
shortness of breath. The present illness began 
five days prior to admission with the onset of 
pain in the left lower chest, persistent un- 
productive cough, repeated chilly sensations 
and night sweats, and progressive shortness 
of breath even on mild exertion. 

On admission the temperature was iot°F., 
pulse 120. rcsi>irations 32 and blood pressure 
106 24. The physical examination revealed 
a well developed, fairly well nourished colored 
male in olivious rt'spiratory distress. The clicsl 
'\as symmetrical. A definite fixation of the 
diaphragm was demonstrated on the left side. 
1 lie percussion note was tluil over the same 
half of the chest on its posterior axillary 
a<pt\'t, and over the same area the breath 
sonml'. were tubular and somewhat obscured 


bj"^ numerous fine rales. The heart examination 
was normal. The abdomen was flat and well 
muscled. The liver, spleen and kidneys were 
not palpable. No masses, tenderness or rigidity 
were present. 

An .x-ray of the chest on April 19, 1941 > 
showed homogeneous clouding in the left 
base and moderate tortuosity of the aorta with 
a mass to the right of the mediastinum. On 
April 28, 1941, another -v-ray showed resolving 
pneumonia of the left base with widening of 
the ascending aorta. 

The laboratory reported a hemoglobin of 100 
per cent; red blood count 5,200,000; white 
blood count 21,000, poljmiorphonuclear granu- 
locytes 84 per cent, lymphocytes 14 per cent, 
and monocytes 2 per cent. The urine and stools 
were negative. The sputum contained blood and 
numerous type 14 pneumococci. Blood cultures 
were negative. The serological test for sj'philis 
was found positive on two occasions. 

The patient was treated for pneumonia 
by giving sulfapjTadine in the usual doses. 
The temperature returned to normal in 
thirty-six hours. The white blood count fell 
steadily until April 28, 1941, when it was 
8,650. The same day the patient complained 
of constipation and upper quadrant pain 
which was relieved bx’ enemas. The next three 
days were uneventful and the patient was 
discharged on April 31st as cured. 

Readmission on May 3, 1941, was arranged 
because the upper left quadrant pain had 
returned more severely than before. The 
patient had vomited on several occasions and 
hiccoughs appeared and persisted. On this 
admission, the pulse was 110, temperature 
98.9 '’f., respirations 30, blood pressure 142/62. 
A tender mass in the left upper quadrant of 
the abdomen about 10 by 10 cm. showed 
questionable pulsations. The abdomen was 
distended but silent. Blood studies showed 
hemoglobin of 70 per cent; lymphocytes 
24 per cent. Phcnolsulfonphthalein was 82 
per cent in two hours. An .x-ray of the chest 
showed further resolution of the pneumonia. 
The lumbar spine was negative. A flat plate 
of the abdomen showed a distended large 
bowel and a mass in the left upper quadrant 
measuring 15 by 8 cm., which displaced the 
stomach to the left. It was questionably 
expansile. 

Repeated enemas were only partially effec- 
tual. .Mxlominal pain and tenderness persisted. 
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Irregular fever mounted to ror°F, The white 
blood count rose slowly to 23,400. Blood 
cultures were negative. 

On May 6, 1941, an exploratory laparotomy 
was done, finding an inflammatory mass 
occupying the lesser omental space with 
what appeared to be transmitted pulsations. 
Biopsy of the mass and pancreatic tissue 
was obtained. Serosanguineous fluid was aspi- 
rated from the mass. The patient was closed 
without further procedure. A smear of fluid 
showed numerous type 12 pneumococci. 

The patient was given sulfapyradine intra- 
venously and anti-pneumococcus serum (300,- 
000 units). The temperature continued to spike 
to ioi°F. The white blood cell count ranged 
between 18,000 and 26,000. The patient’s 
general condition seemed to improve. On the 
fifth postoperative day, the patient got up out 
of bed and walked to the bath room. Shortly 
thereafter, he complained of pain in the right 
upper quadrant and went into shock. Usual 
methods of shock treatment failed. The patient 
died two hours later. 

At autopsy the peritoneal cavity was found 
to contain 500 to 600 cc. of blood tinged fluid, 
also very large fresh blood clots, the largest 
approximately the size of the liver. These were 
found on the right side beneath the liver in the 
left colic gutter and pelvis. The abdominal 
wound was well healed. A large grapefruit- 
sized mass was present in the upper abdomen, 
adherent to the stomach, duodenum, liver, 
pancreas and spleen. The omental bursa was 
distended with about 500 cc. of faintly blood 
tinged fluid. The mass, which was in the 
omental bursa, contained several silk sutures 
placed there at operation. No evidence of 
bleeding was seen here. 

Each of the pleural cavities contained about 
50 cc. of clear, straw colored fluid. Many 
adhesions were found over the left base and 


as one with enlarged periaortic lymph glands. 
The aorta was opened on its posterior surface. 
In the region of the celiac axis an aperture was 
found measuring 4.5 by 2.5 cm. It laid directly 
under and communicated with the aneurysnjal 
mass, which was the source ’of the bleeding. 
The aorta presented characteristics tjTjica! of 
syphilitic aortitis. 

Case ni. J. W,, a forty year old colored 
female was admitted to the gynecological serv- 
ice on August 24, 1942, with a complaint of a 
mass in her lower abdomen of several months’ 
duration, recent urinary difficulty and a life- 
long constipation which had suddenly become 
worse. During bowel movements intense rectal 
and low back pain occurred. Three days previ- 
ous to admission the patient lifted a tub of 
water and was struck with a severe lower 
abdominal cramp. This became more severe so 
she came to the accident room. 

The patient gave a history of rheumatic 
fever. While a child she w'as told she had a 
“bad heart” for which she was never treated. 

On admission the temperature w'as 100.2°?., 
pulse 88, respirations 20 and blood pressure 
130/80. An examination revealed a forty year 
old, mulatto, rather emaciated woman lying 
quietly in bed complaining of a tender ab- 
dominal mass. Examination of the heart and 
lungs revealed no noteworthy features. The 
abdomen was prominent and very tender to 
palpation below the urnbilicus. The liver edge , 
extended i to 2 cm. below the right costal 
margin. The spleen and kidneys were not 
palpable. A nodular fixed mass was palpable 
which seemed to rise from the pelvis. It ex- 
tended to the umbilicus and into both flanks. 

A pelvic examination revealed a stony har 
nodular mass in the vault of the vagina, n- 
cervix was normal in appearance. The dtgita 
examination of the rectum revealed no note 
worthy findings. The extremities and reflexes 


an exudative reaction between the base of the 
left lung and pleural surface of the diaphragm 
were noted. The whole gastrointestinal tract 
was separated away from the mass which was 
found to be situated directly in the midline 
and too intimately involved xvith the pancreas 
to permit separation. After the gastrointestinal 
tract was removed the aorta was found to have 
a distinct aneurysmal bulge at its arch. It was 
found that the abdominal aorta xvas intimately 
involved with the undersurface of the mass. 
The aorta, pancreas and tumor xvere removed 


were normal. , , . 

The laboratory findings included bemoglohi 

90 per cent; red blood count 4-^ 
white blood count 10,900 with a normal dtllc - 
ential. The urine and stool examinations were 
essentially negative. X-ray examinations 0 
chest demonstrated no abnormalities. 

The diagnosis of uterine fibroids was ni. • 
Under general anesthesia the 
prepared in the routine manner and a 0 ' 
paramedian incision was made. The periton 
was opened and about 200 to 3®® 
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clotted and free blood was found. There were 
several large fibroids present. The veins of one 
of these had been eroded by pressure. This was 
the source of the bleeding. A routine pan- 
hysterectomy and appendectomy was done. 
The patient was returned to the ward in good 
condition, and after an uneventful postopera- 
tive course was discharged September 8, 1942, 
as improved. 

Case iv. J. O., a fiftj'-two year old white 
male, was admitted on May 6 , 1942. with a 
complaint of upper left quadrant abdominal 
pain for the past three years and vomiting 
blood with fainting spells of two days’ duration. 

Three years ago the patient had noticed pain 
which was not related to meals in his left upper 
quadrant which occasionaih’' radiated to his 
epigastrium. He was seen at the University 
Gastrointestinal clinic, where a diagnosis of 
chronic gastritis was made. As the above symp- 
toms did not subside, he was admitted to the 
hospital for further treatment. 

On admission the pulse was 84, respirations 
20, temperature 99°f., and blood pressure 
130/90. The patient was found lying quietly in 
bed in no apparent pain or distress. The ab- 
domen showed no definite tenderness or 
rigidity. The liver, spleen and kidney areas 
were normal. 

On June 18, 1942, a gastrointestinal scries 
showed a penetrating, probably malignant, 
gastric ulcer on the greater curvature. 

Rcpcatcxl urine examinations were negative. 
All stools gave a 4 plus benzedine test, and on 
one occasion a 4 plus Guaiac test. Blood studies 
revealed a red blood count of 4.72 million, 
white l)lood count 12,850; hemoglobin go per 
cent; platelets 623,040; prothrombin time 
twenty-two seconds; bleeding time three min- 
utes fifteen seconds; and clotting time five 
minutes fifteen seconds. Blood chemistry was 
normal except for an elevated non-protein 
nitrogen, varying from 36 to 41 mg. per cent. 

On .lune 20, 1942 a subtotal gastrectomy was 
performed. A biopsy of tlic gastric lesion 
shout'd infiammatory tissue. Tiic patient had a 
rather stormy course postopcratively. Shock 
tiierapy was necessary. He responded fairly 
well and showetl gradual improvement until 
the sixth day. ;\t that time the total proteins 
had droppetl from 6.“S to 3.52 mg. per cent. It 
wa-. thought atlvis.'dile to give the patient 
1.000 cc. oi whole blorni. I’revious to ilie 
traii'-fusion the chest manifeste<l no significant 


abnormalities. After 750 cc. of blood had been 
slowly administered the patient felt that the 
transfusion xvas xveakening him and making it 
hard for him to breathe. The transfusion xvas 
discontinued at this time. One hour later the 
patient was again seen and xx-as still complain- 
ing of difTrcuIt breathing. Examination of the 
chest rex'ealed nothing of significance. The 
pulse rate xvas 86; the xmlume, good. Five 
minutes later the pulse became rapid and 
thready. The patient sulfered acute respiratory 
distress and expired a fexv moments later. 

At autopsy the abdomen xx'as found to con- 
tain a large amount of grossly bloody fluid, 
measuring approximately 2 liters. Generalized 
old and fresh adhesions were found throughout 
the abdominal organs and pelxds. The pylorus 
had been resected and an anterior gastro- 
jejunostomy performed. All suture lines xx-ere 
secure and apparently xx-ell healed. Inspection 
of the pancreas rex’^ealed a portion excised and 
subsequently sutured. At the suture line there 
xx'as an adherent solid clot extending doxxm to 
the incision. There xvas no evidence of obstruc- 
tion along the operatix'e site. The ostium xvas 
of good size and patent. The pancreas xvas 
remox’ed and in the region of the body the 
3 cm. incision xvhich had been sutured xvas 
found. There xvas evidence of a bleeding point 
xvithin it. Also in this area some infiltration 
xvith a hemorrhagic exudate xvas found. A 
microscopic section of the pancreas exhibited 
cxtcnsix'c necrosis, edema and autodigestion. 
The line of incision xvas filled xvith amorphous 
necrotic material. There xvas also seen numer- 
ous areas of fibrosis, fat necrosis and hemor- 
rhagic extravasation. The islets appeared 
edematous and less cellular than usual. 

SUMMARY 

1. Spontaneous intra-abdominal hemor- 
rhage results in findings characteristic of 
acute abdominal disease. 

2 . Abdominal arteries, particularly the 
superior mesenteric, middle eolic and celiac 
arteries and aorta may rupture, appar- 
ently spontaneously, and result in massive 
hemoperitoneum. this type of accident is 
often associated xvith hypertension, arterio- 
sclerosis and less frequently xvith dissecting 
or luetic aneurysm. Such an occurrence is 
most commonly seen in males at the age of 
forty-five to fifty-five vears. 
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3. Minor injury and strain incited by 
vomiting or purging may initiate the rup- 
ture of a weakened vessel and influence the 
extent and course of the hemorrhage. 

4. Subserosal and mesenteric varices may 
rupture and lead to fatal hemoperitoneum. 

5. Numerous causes of hemoperitoneum 
(some easily diagnosed, others with great 
difficulty) must be differentiated. 

6. The signs and symptoms of hemo- 
peritoneum are briefly discussed. 

7. The blood pressure may be normal 
early in the course of a patient with intra- 
abdominal bleeding depending on the 
rapidity of bleeding and volume of blood 
lost. 

8. When spontaneous hemoperitoneum 
is suspected, frequent blood pressure 
readings should be taken since the blood 
pressure fall may precipitously occur 
at variable periods after the onset of 
symptoms. 

9. Cases of hemoperitoneum, due to ob- 
scure causes, are reported. 
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ARTHROTOMY APPROACHES IN THE LOWER EXTREMITY* 
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Consulting Orthopedist, Tichenor Orthopedic Clinic Medical Director, Tichenor Orthopedic Clinic 

LONG BEACH, CALIFORNIA 


ADEQUATE surgical exposure of the 
/"Y major joints is a difficult procedure. 

The multiple neurovascular struc- 
tures about the joints make incision 
hazardous and the architecture of a joint 
with its necessary stabilizing ligamentous 
structure does not contribute to ease of 
visualization of the complex mechanism. 

There are a multitude of surgical ap- 
proaches described and used in the lower 
extremities but the lack of common 
knowledge and use of the principle of 
resection or bone attachment of muscle or 
tendon to approach these joints has 
prompted this brief summary. 

Approach to the ankle and tarsal area 
is commonly done by use of the Kocher 
lateral or the anterior longitudinal incision. 
Resection of the fibula has been advised. 
It is a simple matter to combine the 
advantages of the three methods in an 
s-shaped incision extending laterally from 
the navicular tubercle then up, over, 
and down behind the fibular malleolus. 
(Fig 1.) The fibula is osteotomized proxi- 
mal to the epiphyseal line and reflected 
distally with its attached ligaments. The 
long toe extensors are retracted medially 
and the short extensors arc elevated at their 
origin in the usual fashion. This approach 
particularly facilitates the exposure of 
the posterior portion of the ankle and 
subtalar joints. The fibula is replaced with 
a heavy nylon suture, metal nail, or screw 
to the tibia and with the usual layer ckwirc 
it has been our experience that a more 
satisfactory scar results than with the 
line of incision distal to the fibular mal- 
leolus. External plaster fixation is usually 
neccssar\ l)ut often slab splints with com- 
presxion bandages arc more ''.atislactory 
than closed casts. 

Knee arthrotoniy is usualE performed 


through the parapatellar or split patellar 
route. Recently section of the quadriceps 
tendon superior to the patella has been 
advised. Here again a combination of 
advantages is possible bj^ use of the straight 
anterior longitudinal incision, v-resection 
of the tibial tubercle and joint capsule, 
and reflection of the patella upward.^ 
(Fig. 2.) This is particularlj’^ effective for 
sjmovectomy, reconstruction, osteotoni}’ 
or open reduction of fractures of the distal 
third of the femur involving the joint. 
The incision is closed by nailing the tibial 
tubercule back in place, tight suture of 
the capsule, and layer closure. Early post- 
operative motion may be instituted in 
some cases. A firm, well padded, com- 
pression dressing is very important. 

Exposure of the hip is difficult mechani- 
cally, may be shocking, and may be 
attended by major blood loss. The technic 
of osseous tendon attachment reflection 
appears to afford a minimum surgical 
morbidity with maximum exposure.- The 
skin incision extends distally from the 
anterior superior iliac spine to the tro- 
chanter and turns distally in the line of the 
femur. (Fig. 3.) The anterior superior 
spine is reflected with its attached sar- 
lorius, the inferior spine with the rectus, 
and the trochanter with the gluteals. 
One large circumflex vessel group is ligated 
where it passes anterior to the femur neck. 
Section of the capsule then exposes the 
joint. Congenital or traumatic dislocation 
reductions or reconstruction can be per- 
formed readily through the approach. 
Closure requires only replacement of the 
iliac spines with heavy sutures or nails, 
replacement of the trochanter with a 
nail and layer suture. Early mobilitv is 
possible when desired. 
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These approaches have been used with 
satisfaction. Exposure is facilitated, wound 
healing is prompt, and the scar is freely 
movable and not subject to pressure 
irritation. The latter factor was noticed 
particularly in four ankle arthrotomies. 
One knee incision out of nine showed 
some separation of the skin over the 
patellar tendon, possibly from too tight 
suture and insufficient compression band- 
age; and one adult traumatic fracture 
dislocation of the hip out of seven ar- 
throtomies showed the development of 
myositis ossificans in the gluteal group, 
probably from the type of injury. 


su.m.mahy 

Surgical approach to the major joints 
of the lower extremity can be simplified 
and facilitated bj' (i) placement of skin 
incisions so that maximum subcutaneous 
tissue flexibility is assured, and (2) resec- 
tion of the bone attachments of tendons 
and ligaments. 
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In cases of purulent artliritis of the ankle-joint there is often a sympa- 
thetic clTusion into the tendon sheaths. It is possible that suppurative 
tenosynovitis may be confused with purulent arthritis, but as the former 
condition is likely to be confined to one set of the synovial tendon sheaths, 
the differential diagnosis is not usually difficult. 

From “Surgery of .Modern Warfare” edited by Mamilton Bailey (The 
Williams & Wilkins Company). 



LOCALIZED BACK PAIN 


SEPARATION OF FIBERS OF POSTERIOR LAYER OF LUMBODOR^AT pa<;oia 
WITH HERNIATION OF THE SACROSHNALIS MUKLE ?? A CAui 


Major Morgan Sargent 
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P ERSISTENT localized pain in the 
soft tissues of the hack following a 
wrenching type of injury often pre- 
sents problems of diagnosis and too fre- 
quently responds poorly to the usual 
methods of treatment. The possibility^ 
that such pain may be due to separation of 
the fibers of the posterior layer of the 
lumbodorsal fascia is - apparently either 
an unrecognized or unconsidered entity, 
since available textbooks fail to mention 
the condition or to include it in the differ- 
ential diagnosis of back pain. Search of 
the literature since 1933 has been unsuc- 
cessful in yielding information on this 
subject, 

CASE REPORT 

A twenty-four year old white, male soldier 
was squatting on the ground lifting a 50 caliber 
machine gun above his head to its place beneath 
the wing of a fighter aeroplane. Losing his 
balance but maintaining his grip on the gun, 
the heavy weight wrenched him backward and 
to his {eft, and at the same time he felt a 
“tearing” pain in the right lumbar region. He 
experienced considerable pain in his back on 
trying to straighten up. At the Base Dispensary 
in Africa, the back was x-rayed and strapped 
with adhesive piaster. For two weeks he was 
unable to work and spent most of the time in 
bed. He obtained no relief from baking and 
massage, and stated that an “air” injection 
was given beneath the fascia without benefit. 
Gradually the pain improved to the extent 
that he w^as able to carry on wdth light work, 
and eventually he became an aerial gunner, 
completing a tour of combat duty overseas. 
For eighteen months, however, he had a local- 
ized area of tenderness which became painful 
on straightening up after forward bending, on 
attempted lifting, and on prolonged standing 
or sitting. 


The patient was admitted to this hospital 
primarily for the treatment of operational 
fatigue, the result of his combat tour. Surgical 
consultation was requested because of his com- 
plaints of back pain, at which time examination 
revealed an area of tenderness approximately 
4 cm. in diameter over the right sacrospinalis 
muscle at the level of the third lumbar vertebra. 
Even slight forward bending caused pain. With 
the patient standing in a cross light, a small, 
but definite, bulge was noticed over the painful 
spot and this was exaggerated coughing or 
starting to bend forward. An hiatus in the 
fascia could not be felt on careful palpation. 
Infiltration of the tender area with ^ cc, ofi 
per cent procaine hydrochloride down to and 
including the posterior layer of the lumbodorsal 
fascia resulted in complete temporary relief of 
symptoms and full motion of the back without 
pain. This was repeated on two other occasions 
at five-day intervals, each time with temporary 
relief. Infra-red baking followed by massage 
gave no relief of discomfort. 

Because of the evidence of a muscle hernia, 
surgical exploration of the area was performed. 
Using local infiltration anesthesia of i per cent 
procaine hydrochloride, a 5 cm. transverse in- 
cision was made directly over the bulge and 
carried down to the fascia wSiere an elliptical 
split of the fascia approximately i by 4 
was at once apparent, the gap being tmn } 
bridged with loose areolar tissue. The un cr 
lying sacrospinalis muscle was normal in ap 
pearance and to palpation. Except for ne 
split, the fascia appeared strong and otnern/sc 
normal. After freeing the edges of the delect a 
enable easy, approximation, the fascia 
sutured with small interrupted sutures oi 
60 cotton, taking care that all the strain nn 
not placed on the fascial strands jmmedia e 
adjoining the margins. Skin and subcutancou 
tissues were approximated with intcrrup 
vertical mattress sutures of No. 60 cotton. 

Healing occurred with a minimum anioun 
discomfort and early motion was encourage 
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Tiirce weeks after operation the patient had 
full motion of the back without pain or local 
tenderness. He was under observation for three 
months, during which time he was active in 
vigorous athletic games and had no further 
discomfort. 

COMMENT 

This case is reported because it gives 
evidence that the existence of a split in 
the posterior layer of the lumbodorsal 
fascia will cause localized tenderness and 


pain on motions of the back, particularly 
those which would tend further to separate 
the fascial edges. Repair of the defect 
in this case gave relief of st’mptoms. The 
possibility' of a longitudinal split in the 
posterior layer of the lumbodorsal fascia 
should be considered in the differential 
diagnosis of persistent localized back pain; 
and when there is clinical evidence of 
herniation of the muscle, surgical explora- 
tion of the area is indicated. 




Neuu.algi.^ is characterized by paroxysmal pain referred to the distribu- 
tion of a nerve, without obvious organic cause. The condition is often diffi- 
cult to distinguish from inflammation or irritation of a ncr\'c. 

From “Principles and Practice of Surgery” by W. Wayne Babcock 
(Lea <5v Fcbigcr). 
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deaths ■'■‘O^OE^mEASES OF THE 

C. A. Bachhubeh, m.d. 
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LOS ANGELES, CALIFORNIA 
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certain pertinent facte whVfc „ .T delayed therapy for 

given primary consideration, The^^firtt p 
and foremost is the fact that a natiVnt’c ^ l ^ patient for 

recovery from a recurrent <iurp-ir‘^ rf thereby charging the mortality 

withou/surgicat MterSclT:: ptriS! ll “ 

lar credit to the type of therapy instituted . i-h ^ 

if the oatienf- <:urr„r^U. I instituted, with pride to the zero mortality of the 
t e patient succumbs to the disease or delayed type of theraov 
Its sequelae at a later date ' a. -ii F u 

IJnlecc: o ; fit Jr r As Will be showH later, recurrent attacks 

his entire life one ° ^ roughout of biliary colic or the continued suffering 

whether til ^ ascertain from a lithogenic diathesis of the biliary 

or debit tn tract, be it symptomatic or asymptomatic, 

charo-e Tt-JcniV physician in is certain to produce pathological changes, 

to refer tn E'<?f ^ ^ Simp e or the internist if not acute, then of a chronic irreversible 

disea <;eQ nf tL 7^ ^ ^® nature which will have serious conse- 

diseases of the biliary tract are concerned; quences at a later date. 

iinlecc -h' ^ to realize that The fallacy that the so-called solitary 

crre<r« ^ been referred for or asymptomatic type of stone is a harm- 

^ ^ permanent cure can be less intruder within the organism must 
K'lV ^ ^^®t shoulder the responsi- also be corrected; for the solitary type 

Diiity lor at least a portion of the mortality of stone is probably responsible for more 
resu mg rom the surgical treatment of perforations of the gallbladder than any 
e pat o ogical condition; for with ad- other type of stone, particularly if it is 
vancmg age t e risk becomes more serious, found in the ampullary portion of this 
° f ^ patient is usually viscus. If found in this location, it un- 

plus "hf rSStsTf VcIoH°g“d o7 repeated P““J; 

attacks of biliary riact dlease. Further, “ ’“T I'VTear d 

witE thp r > serious consequences will result. 1 he gran- 

with the patient s recovery from repeated eontraction of the pouch due to the 


attacks he is much more apt to pro^rasti- contraction ol the pouch due to n e 
nate in seeking permanent relief; and P>^csence of scar tissue secondary to the 
when his decision is finally made, he is Presence of a foreign body will gradual!) 
already in an advanced state of the disease otistruct the cystic duct. The advancement 

■VX r I’> 1 K molrao t-rw r. ■« r i.l_ * of the process may lead to circulatory 

interference, starting a vicious cycle which 
may result in gangrene and perforation 
of the gallbladder unless surgical inter- 
ference is interposed at the appropriate 


which makes him an easy prey for the 
complications encountered. 

The physician who does not recommend 
surgery following the recovery of the 
patient from an acute attack and then 
points with pride to his low mortality time. 

* From the Surgical Service of the Los Angeles General Hospital and Department of Surgery, College of .Medical 

Evangelists, Los Angeles. 
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Another fallacy is that the mere presence 
of stones in the biliary tract is no indica- 
tion for surgery unless the patient has 
repeated acute attacks of biliary tract 
disease. The physician may stress the 
fact that the .v-ray shows a normally 
functioning gallbladder; but the sooner 
we all realize that the .v-ray simply 
determines whether or not a gallbladder 
concentrates the dye and it is not neces- 
sarily indicative of the presence or absence 
of active gallbladder disease, the sooner 
these patients will be brought to surgery 
with avoidance of some of the serious com- 
plications, thereby reducing the mortality. 
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hailure to concentrate the dye is indica- 
tive of gallbladder disease and reirresents 
the end result of the pathological process 
irttm an .\-ra\ viewjxiint. However, we 
must remember that the gallbladder dis- 
tM'-e lias evisted lor some years pre\ iou'-i\ 
!)efore the .\-ra\ non-function resulted. 

.•\n\ lithogenic process of the biliar\ 
ti.ut mu^t be interrupted as soon as found 
m i'ider to jjiecent the cirrhotic changes 
ui the !i\er which deimiteb 1,'ontribute 
to tile surcic.d risk and undoubti-dlv is 
ir-jsi;is>bie for main of tiu- deaths. 

(,Mllst,»;u. ,,f g.iUstones \\hen present 

'tait .'I*. .a'A .uu process 

wiiNii n;.i\ tn.n not m.n’.ilest itself with 


acute inflammatory or colicky attacks; 
but at any rate it is certain to assert its 
presence by producing irreversible patho- 
logical changes which no type of therapy 
can eradicate, and w’hich as it advances 
calls forth newer and more serious com- 
plications until the organism is over- 
whelmed. The longer the process operates, 
the older the patient and the poorer the 
risk, the higher the mortality. 

It can also be stated with certainty 
that barring surgical accidents the cause 
of death is approximately the same in the 
operated as in the non-operated patient. 
This probably is confirmation for the 
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statement that the pathological process 
which leads to death of the patient follow- 
ing surgery may have had its incipicncy 
sometime previously and had already 
started on its irreversible course at the 
time surgery was instituted. 

In this discussion an analysis of 398 
deaths is presented. This covers a ten-year 
period from both the medical and surgical 
services at the Los Angeles General Hospi- 
tal. Twenty-nine deaths from acute pan- 
creatitis and seventeen from silent common 
duct stone are also included in the discus- 
sion but not in the tabulation; for the 
timely death of the latter group from some 
other cause prevented them from dying 
from common duct obstruction or its 
sequelae, n'able i.) 

As to the si,«.\es approvimately 60 per 
cent were female and 40 per cent male. 
This shows the male deaths ail out of 
propirlion to the female deaths, for the 
surgery performed at the b)s .Angeles 
General Hospit.il fv appro\imateiv three 
and thrw-foiirlhs fenuiie-> to one male 

T.ibleii.. 
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The greatest incidence of death is in the fifty-five per cent received no surgical 
sixty to sixty-nine year age group, which treatment and accounted for approxi- 
holds true for both male and female; but matelyiS per cent of the total mortality, 



the greatest incidence for surgery upon 
the biliary tract is in the female age group 
thirty to thirty-nine and in the male 
forty to forty-nine year age group which 
definitely proves that the older the indi- 
vidual the greater the risk. (Fig. 1.) 
Over go per cent of the females operated 
upon at the Los Angeles General Hospital 
are below sixty years of age while less than 
75 per cent of the males are below this 
age, which indicates that the male seeks 
surgical relief at a later date and the 
mortality is considerably higher compared 
with that of the female. 


COMMON DUCT STONE 

It was rather surprising to note that 
ver one-third of the deaths were due to 
ommon duct stone or its sequelae, and 
if this number seventy-one or more than 


e surgery accounted for but 

cent. r 

1 further analysis we find that ° 
e patients have had repeated attac 
rallstone colic and s^e r ^ 
ther surgery was deferred. 
y is confirmation for the fact 
er surgery is deferred the more apt 
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the common duct stone. Certairili, 
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result of the chronic inflammatory' condi- 
tion of the gallbladder. 

All of these patients were reasonably 
good risks and the pathological process was 
described as subacute or chronic and all 
patients operated upon were of the elective 
type. The operative group accounted for 
12.31 per cent of all the deaths or approxi- 
matel}^ one in eight and the six non- 
operative patients represented . 1 5 per cent 
of the total mortality. (Table vi.) 


Table vi 

CHRONIC AND SUBACUTE 



As noted in Table vi the greatest female 
incidence is again in the fifty to fifty-nine 
year age group while the male is again 
ten years later. Females again predomi- 
nated in a ratio of 2 to i. This is probably 
the principle group in which the surgeon 
must practically shoulder the entire re- 
sponsibility for the mortality. 

Since the death rate, as previously 
reported,^ in patients who are operated 
upon some weeks after the acute episode 
is much lower than that in those who are 
operated upon immediately after sub- 
sidence of the acute attack, it might be 
prudent to ' give this factor important 
consideration. 

Better preoperative and postoperative 
care of the patient, the checkihg of 
the liver function particularly the Quick 
hippuric acid test may also be an aid in 
reducing the mortality. The specialization 
of services would undoubtedly be a tre- 
mendous factor. In, fact, this would be the 
ideal method, for all factors concerned 
could then be rigidi}'- controlled. 

Surgical accidents also play an important 
factor in the cause of death; consequently 
it behooves one to exercise utmost care 
in dissecting in the region of the ducts 
and vessels. You might wonder just how a 
ligature could be placed around the 


portal vein and hepatic artery, how the 
colon or duodenum can be perforated or 
why a patient should die of perforation 
of an appendiceal abscess which was 
discovered while attempting an incidental 
appendectomy following a cholecystec- 
tomy. No one should believe that these 
accidents befall the other man for I am 
sure that anyone doing biliary tract 
surgery may have had similar dishearten- 
ing experiences. Dissection of the ' gall- 
bladder from the fundus to the duct, not 
ligating any unidentified structures would 
help to reduce this mortality; for the 
accidents usually occur when the dissection 
is carried from the cystic duct to the 
fundus. If an incidental appendix is to be 
done, it should precede and not follow the 
cholecystectomy; stay in your own field; 
the fewer- the accessory procedures carried 
out the lower will be the mortality. 

Four of the non-surgical patients were 
in the younger age group and two were 
of advanced years, namely, seventy to 
seventy-nine. 

The differential diagnosis of those ad- 
mitted with an acute attack was between 
acute pancreatitis, perforated peptic ulcer, 
acute appendicitis and coronary disease. 
The possibility of cardiac disease simu- 
lating an attack of acute biliary colic or 
visa versa must always be kept in mind. 

This group represents the major group in 
which the surgeon can definitely contribute 
to the reduction of the mortality of the 
surgical disease of the biliary tract. 

PERFORATION 

Perforation accounted for approximately 
one death out of every eight. This figure 
is a little low because of the fact that in 
order to prevent reduplication of statistics 
all perforations which occurred in any of 
the sub-groups in this discussion are not 
duplicated here. However, a revision to 
include all perforations will bring the 
total to about 20 per cent or one_ in five. 
Perforation of course must be considered a 
complication and almost without excep- 
tion is secondar^r to lithogenic disease of 
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MALIGNANCY 

Over 20 per cent of the deaths from sur- 
gical diseases of the biliary tract were due 
to malignancy of the gallbladder or the 
ducts. While it is true that the profession 
throws up it hands in horror upon en- 
countering malignancy of the biliary tract, 
nevertheless, there are certain relevant 
facts which must be considered. Autopsies 
disclosed the presence of calculi in forty- 
one of the sixty-eight deaths or 60.29 per 
cent which is approximately two-thirds. 
Many of these have an old history of 
biliary tract disease. In no other patho- 
logical lesion in this field is the need for 
early surgery a “must” if reduction of 
mortality is to be obtained. The removal 
of the gallbladder and its contained stones 
at an early date will positively prevent the 
later occurrence of a malignant lesion of 
the gallbladder. 

The differential diagnosis is between that 
of carcinoma of the head of the pancreas, 
twenty-one patients, carcinoma of the 
stomach ten patients and gallbladder 
disease ten patients. This also stresses 
the importance of an exploratory laparo- 
tomy to establish the diagnosis, for fre- 
quently the so-called malignant lesion 
of the pancreas or stomach turns out to 
be a common duct stone. Five of these 
patients were admitted in coma which 
shows that malignancy of the biliary 
tract is one of the diseases which must be 
considered in the differential diagnosis of 
the comatose patient. This is also an 
indication of the state to which the 
disease had advanced before the patient 
sought hospitalization. 

Seven were diagnosed malignancy of 
the biliary tract, four common duct stone, 
four cardiac disease, four obstructive 
jaundice, three cirrhosis of the liver, and 
two- intestinal .obstruction. (Table v.) 

In the study of the age group, malig- 
nancy of the biliary tract did not occur 
in the male until after the age of fifty 
reaching its peak in the seventy to seventy- 
nine year age group. In the female malig- 


nancy was encountered in the early 
thirties- and reached its peak in the sixty 
to sixty-nine year age group, ten 3'ears 
earlier than the male. 

The total males were twenty-six and 
the females fifty-nine, a proportion of 
approxirnately two and one-fourth females 
to one male. 

Table v 
MALIGNANCY 
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Fifty-seven or 67.06 per cent occurred 
below the age of seventy years, the 
youngest being a female aged thirty-four 
and the oldest a female aged 10 1. Approxi- 
mately 25 per cent were subjected to 
surgery and needless to say nothing was 
accomplished with a possible exception 
that the diagnosis was established by 
biopsy. The age group also calls our 
attention to the fact that malignanp' 
of the biliary tract may occur in the 
younger female age groups. 

Up to the present time the fact has been 
stressed that in order to reduce the 
mortality from surgical disease of the 
biliary tract the physicians must oe 
taught, particularly the internist, to refer 
the patients at an early date for surgica 
treatment, once the presence of stones 
has been established. This may sound 
as though the surgeon is passing t e 
responsibility for his high rnortality or 
is attempting to establish an alibi. 

SUBACUTE AND CHKONJC 

In the third group, nameb^ those w 
which the pathologist reported chrome 
subacute inflammation we have a tota 
fifty-four patients which represent 1 3-5/ 
per cent or approximately j 

the deaths. Forty-eight 'vere operat 
upon and six died without sm>cal ntc^ 
ference, the cause of death being a 
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are entirely in keeping with the theoretical with recurrent and persistent hemorrhage, 
aspects. Only one of our patients has had very obese and elderly patients should 
a recurrence of ulcer symptoms and this be treated along more conservative lines. 



Fig. I. The dotted lines indicate the approximate amount of stomach 
• to be removed. The duodenum should be divided as close to the 

pylorus as possible to permit inversion of the pyloric stump with- 
out encroaching on the common duct. At times it m.iy be desirable 
to divide the duodenum through the ulcer or even proximal to the 
ulcer. 

case cleared up under medical care. Most In fact, a few of these may do as well or 
patients find they can eat a meal ol better with some more conservative proce- 
moderate size without discomfort; man3f dure. I know of nothing more gratifying 
of them eat large meals and very few than the results of gastro-enterostoni}^ 
follow the recommended several small is an old “burned out” ulcer at the pylorus 
meals daily. It is the boast of the majority with chronic obstruction and dilatation of 
that they can eat or drink anything the^' the stomach, in a patient who is emaciated 
please. Many of our patients are merchant and literal^ starving to death. Gastro- 
seaman and they appear to do well on enterostomy can be performed in a fraction 
board ship were dietary facilities are of the time necessary for a resection of the 
limited. stomach, through a small incision, with 

The operative risk is negligible in little trauma and no shock. The relief 
properly selected and carefully prepared is almost immediate and is frequently 
subjects. Our seventj^-five consecutive cases permanent, 
with no deaths certainlj^ indicates that 

the operation can be done with reasonable pkepaicvtion of patients 

safety. Chronic ulcer patients frequently show 

In spite of the desirability of a subtotal vitamin deficiencies, anemia, low plasma 
resection, it is not always wise to submit protein levels, and poor nutritional state.s. 
a patient to this procedure. Debilitated It is de.sirabie to have an e.\ce.ss of vitamin.s, 
individuals with chronic obstruction, those especially b, and c administered for a 
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the biliary tract. It accounts for approxi- 
mately one death out of five and many of 
these are due to the solitary type of stone 
which ordinarily is considered silent and 
harmless. Further analysis shows that but 
seventeen of these were submitted to 
surgery and thirty-three died from medical 
treatment or approximately 2 to i. This 
certainly cannot offer much comfort to 
the internist when two-thirds of the 
patients die from a surgical disease without 
surgical interference. The group is almost 
equally divided, there being twenty-four 
males and twenty-six females. 

When one considers the reality that the 
female is about four times as prone to 
develop this disease than the male, it 
emphasizes the fact that the mortality 
in the male is far greater than that in 
the female. (Table vii.) 


v\\ 

PERFORATION 


1 

i 

1 

1 — : 

jao-ao 

, 

40-49 

1 

) 

bo-59 

60-69 

, 

70-79 

jso-Sg 

1 

90-99 


Tot'll 

3 

4 

1 

1 1 

15 

i 

12 

4 

1 

1 

1 

I JO 

Male 

1 

1 

j 1 


S 

4 


' ^4 

Female 

2 

i 3 

' ^ 1 

) 

8 j 



' 1 1 
1 

26 


Siirgfcal 


Total 

I 

! 3 i 

5 1 

4 1 

1 

1 1 

1 : 


17 

Male j 

I 

r 1 

2 

3 

3 

1 1 

J 

10 

Female j 

1 0 

1 

t 2 ' 

1 

3 

i ) 

^ 1 


j 

T 


Non-surgical 


Total 

1 2 

; 

I 1 

1 6 : 

1 * * 

8 

4 

1 ^ 1 

33 

Male 1 

i 0 1 

0 

■ 5 i 

! 5 1 

2 

4 1 


r 14 

Female 

1 

1 ^ i 

I 

‘ ^ 1 

1 6 

I 1 

6 

1 


i ■ 

1 rp 


The comparision of these autopsy reports 
confirms the statement previously made 
that the complications resulting in the 
death of the patient secondary to a 
surgical procedure closely approximate 
the complications which result in death in 
medically treated patients. It is also 
quite likely, as previously stated, that 
the complications producing death after 
surgical procedures may have had their 
inception before the surgery was instituted. 

This group also presents a forceful 
argument for early surgery; for through 


early surgery many of the grave complica- 
tions which are responsible for the demise 
of the patient can be avoided. (Table vni,) 
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ACUTE CHOLECYSTITIS 

In this group we have twenty-four 
patients which represent 6.03 per cent 
of the total deaths. Seven of these were 
operated upon and seventeen treated 
medically. Of the surgical group four had 
cholecystostomy, two cholecystectomy and 
one was explored, the cause of the acute 
abdomen not being determined. Since a 
cholecystostomy is the simplest surgical 
procedure that can be performed in an 
acute condition of the gallbladder, the 
only reduction in mortality that can be 
obtained in this group is the perform- 
ance of a cholecystostomy during the 
acute conditions in preference to chole- 
cystectomy. However, here is a group 0 
seventeen patients w'ho died from acute 
cholecystitis without surgical interference 
Nine of these had autopsies performed 
which verified the presence of acute 
cholecystis, and recorded secondari y, ung 
abscess three, hepatitis one, genera po'’’ 
tonitis one, pulmonary tuberculosis one. 

Of the eight deaths without autopsies 
the cause of death was recorded secondary 
to the acute cholecystitis, as, cardiac 0 . 
cholangitis two, diabetic coma one, mi 
paralytic ileus one. Again, most 0 
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patients had a history of recurrent attacks 
of colic and the presence of stones was 
verified in a high percentage of patients. 
No one need be told that surgery in this 
group at the proper time would have 
spared many of these lives. Most of these 
patients were admitted acutely ill. In 
fact, their physical condition was of such 
gravity that surgery was deemed inad- 
visable in many instances. 

The most important differential diseases 
were coronary disease, perforated viscus 
and pancreatitis. 

UMPYF.MA OF THE GAU.BLADDEU 

The term, empyema, is a misnomer and 
should be discarded for infected hydrops, 
because the inflammation is in the wall 
of the gallbladder and, contrary to the 
term empyema, there usually is no pus 
within the gallbladder itself. It is also a 
known fact that this pathological condition 
is probably responsible for the greatest 
number of perforations of the gallbladder 
and it is usually the silent solitary stone 
which is responsible for the pathological 
process. U cannot be too strongly empha- 
sized that this so-called asymptomatic 
or silent Slone is responsible for the most 
vicitnis tyiJC of disease, particularly if 
it is in the amjjullarv portion of the 
gallhl.uider or in a Hartman’s pouch; for 
it will positively sooner or later produce 
one of the most serious pathological condi- 
tions of the I'.aiibladder. 

Thete were twent\-one deaths in this 
gioup which accounted for 5.2" per cent 
oi tile total. Lle\en were operated ujjon 
.ind ten weie tn-.itcd medically. It is 
i.itliet sutptisin;: tti note that thirteen 
ol tiuM- patients were males atui ciitht 
fnn.iU'.. • r.iide IN.; 

1^*11 !\ 


^ 1 j s f »• t M i' 



Eleven of the thirteen males were 
sixty years or older and none below 
fifty years of age, while all the females 
were below seventy years of age. Prac- 
tically one-half of the patients were in 
the sixty to sixty-nine year age group. 

Almost all of these patients have an old 
history of gallbladder disease. The most 
important diseases considered in the dif- 
ferential diagnosis at the time of admit- 
tance was vascular disease and its sequelae. 

Of the surgeries, three had a cholecystec- 
tomy and it is possible that the perform- 
ance of a cholecystostomy may have 
.spared some of these lives, the cause of 
death being pyemic abscess of the liver, 
liver death, and pulmonary embolism. 

Of the eight cholecy.stostomics, five 
had postmortems performed with the 
cause of death being recorded as broncho- 
pneumonia two, general peritonitis one, 
acute hepatitis one, empyema one. 

In the three without a postmortem the 
cause of death was recorded as hepatic 
insulficicncy, cholangitis and empyema. 

Ten of these patients had no surgery 
and there were eight postmortem examina- 
tions. The recorded cause of death besides 
infected hydrops being multiple myeloma 
one, pulmonary edema one, hypertensive 
heart disease one, cholangitis two, portal 
cirrhosis two, bronchopneumonia one, ab- 
scess of the greater omentum one. 

In the two without a postmortem 
examination the cause of death w.as 
recorded as chronic endocarditis and multi- 
ple liver abscess. 

In j)ne cholccy.stcct<imv stones were 
still found in the cystic duct and in one 
cholecystotomy stones were still fi)und in 
the gallbladder. 

Of the seventeen postutortem examina- 
tions the pre-ence of stunes was verified 
eleven time--. .Must of the'^e patients had 
recurrent .ittacks t.f biliary colic and had 
.in old }ii-.tor\- biliary tr.iet di-'case. 
Sutgerx before the advent the .umte 
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INTESTINAL OBSTRUCTION DUE 
TO GALLSTONE 

In the ordinary differential diagnosis 
of an acute condition of the abdomen 
Intestinal obstruction due to gallstones 
is not given sufficient consideration. In 
this group we have a total of nine patients 
which represent 2.26 per cent of the total 
deaths. This group should naturally be 
combined with the internal biliary fistula 
but in view of the fact that it presents an 
unusual complication it will be considered 
separately. Five of these patients were 
operated upon and four were not, which 
again emphasizes the fact that too many 
patients are dying from surgical diseases 
of the biliary tract without the proper 
treatment. All these patients were over 
sixty years of age there being three males 
and six females. Although the diagnosis 
of intestinal obstruction was frequently 
correctly established the etiological factor, 
however, was not always correctly stated. 
A review of the histories, however, suggests 
that localized pain in the right upper 
quadrant in association with jaundice of a 
subsiding nature, with positive findings 
of intestinal obstruction should place one 
on guard as to the possibility of the 
obstruction being due to a gallstone. Since 
most of these patients had an old history 
of biliary tract disease it is quite likely 
that early surgery would prevent or 
reduce the number of deaths due to this 
complication. 

PERICHOLECYSTIC ABSCESS 

Pericholecystic abscess probably right- 
fully also belongs in the perforative 
group. However, in view of the fact that 
two schools of thought prevail, namely, 
the one that believes abscess is due 
to perforation and the other that the 
infection can pass through the wall of 
the gallbladder producing an abscess with- 
out perforation, it was thought best to 
consider this as a separate group. There 
were but three patients one of whom 
was moribund upon admittance, two being 


operated upon and expiring from surgical 
collapse and pericholecystic abscess. 

GANGRENE 

Rightfully gangrene of the gallbladder 
should also be considered with perforation 
for it is simply the pre-perforative state, 
the patient being operated upon or dying 
before the perforation takes place. Six- 
patients were in this group which ac- 
counted for approximately 1.5 per cent 
of the mortality. 

There were five males and one female, 
three being operated upon and three being 
treated medically. Again, one-half the 
patients did not receive the treatment 
to which they were entitled. The patients 
in this group, however, were very ill 
upon admittance and only early surgery 
would have benefitted any of them. 

STRICTURE 

The last group of any consequence 
consists of six patients who lost their 
lives because of a surgical accident, namely, 
a stricture secondary to surgery of the 
biliary tract. Although but two of these 
patients were reoperated upon the entire 
group of course must be charged to surgery 
even though four ’did not receive surgical 
treatment at this time. 

As previously stated most accidents 
occur in removing the gallbladder from 
the duct to the fundus, and it is quite 
likely that had this procedure been re- 
versed some of these patients may u'c 
had their lives spared. 

In this group cirrhosis played an impor- 
tant part in the production of death. 

In completing this summary there i_ 
one patient who died of a primary car 
cinoma of the liver and one patient wno 
died from a bile peritonitis; the , 
of the bile leakage could not be ascertaine 
even at autopsy. 

ACUTE PANCREATITIS 

Since the most accepted and plausible 
hypothesis regarding acute pancreati 
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is thal it is secondary to disease of the 
biliary tract and since disease of the 
biliary tract as related to pancreatic 
disease is primarily one of gallstones, 
the physician who docs not recommend 
surgery for gallstones must assume the 
major portion of the mortality from this 
disease. One must frankly confess that 
surgery probably does not have much to 
offer during the acute episode but certainly 
the removal of a gallbladder fdled with 
stones would be the most prophylactic- 
step which could be taken. 

There were twenty-nine patients in this 
group, eleven being operated ui^on and 
eighteen being given medical treatment. 
There were twenty-four postmortem c.v- 
am illations in which stones were found 
in twent y-two instances, acute cholecystitis 
one, and acute yellow atrophy of the liver 
one. This appears to be conclusive proof 
thal acute pancreatitis is secondary to 
disease of the biliary tract particularly 
that of the lithogenic variety. Many 
of these patients also had previous re- 
jieated attacks of biliary colic or history 
suggestive of cholecystitis. 

In closing it is needless to say that all 
the patients in this series presented some 
degree of cirrhosis of the liver, the amount 
being directly de|)endent ujion the type 


of a pathological lesion present and the 
time of its duration. 

COXCLUSION 

The physician who docs not recommend 
surgery for biliary calculi regardless of 
type is definitely responsible for a portion 
of the surgical mortality. 

The surgeon must attempt to improve 
the patient’s condition before surgery and 
be careful of the technic which he uses. 

He must; (i) Use the cholccystostomy 
more frequently; (2) explore more com- 
mon ducLs and be more thorough in his 
exploration; (3) explore the duct before 
doing the contemplated cholecystectomy 
so the gallbladder can be used for an 
anastomotic procedure if necessary; (4) 
avoid injuries to the ducts, \-c.sscls and 
hollow visera; (j) remove all stones in 
doing a cholccystostomy; (6) perform 
more liver function tests to attempt to 
ascertain, if possible, the slate of the 
liver; and (7) administer the best in 
postoperative care, remembering that the 
early use of blood or plasma is of far 
greater value than its administration 
to a moribund patient. 

HUI-Ultt'NCIi 
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SUBTOTAL GASTRECTOMY IN THE 
TREATMENT OF ULCER* 


M. K. King, m.d. 

Chief Surgeon, U. S. Marine Hospital 
NORFOLK, VIRGINIA 


T he surgical treatment of gastric 
and duodenal ulcer has undergone 
a gradual change in this country 
during the past decade. Subtotal gastrec- 
tomy is now an accepted surgical procedure 
but this was not true ten years ago. 
Certain European surgeons have for many 
years advocated gastric resection in the 
treatment of ulcer. Its slow adoption 
here has been due to skepticism of the end 
results, and to the relatively high mortality' 
observed in some clinics. Experience has 
proved that the results are satisfactory 
and that the mortality can be kept on a 
par with the more conservative operative 
procedures. In our series of seventy-five 
consecutive cases of intractable ulcer 
treated by subtotal resection, we have 
had no deaths. 

The absence of mortality has been due 
to a number of factors. There has been 
close cooperation between the medical and 
surgical services in selecting patients for 
resection. Every possible effort has been 
made to have patients in good condition 
at the time of operation. Where chronic 
obstruction, persistent hemorrhage or other 
associated disease has interfered with such 
preparation, we have been content with 
some more conservative method of treat- 
ment. Selection of cases, preoperative 
preparation and postoperative care are 
considered equally important with the 
technical procedure involved. 

INDICATIONS FOR OPERATION 

It is generally conceded that duodenal 
ulcer which does not heal and remain 
healed under medical care should be 
treated surgically. 

Ulcer complicated by chronic perfora- 

* From the U. S. iVIarine 


tion, obstruction, massive or recurrent 
hemorrhage should be treated surgically. 
Gastric ulcer should have the benefit 
of early’^ operation when it cannot be 
differentiated from cancer. It may be 
justifiable at times to try a short period 
of conservative treatment in gastric ulcer 
but if long periods of trial therapy are 
carried out, the patient may lose his 
golden opportunity for cure of a malignant 
lesion. Certainly it is very difficult to 
tell roentgenologically whether a lesion 
in the stomach is ulcer or cancer, and if an 
error is made it should be in favor of the 
more serious lesion. 

CHOICE OF OPERATION 

On the basis of our experience and that 
of others, subtotal gastrectomy is the 
operation of choice in practically all 
ulcer cases requiring surgery. Theoreticall)^ 
the operation appears to be based on sound 
physiological principles. While the etiology 
of ulcer is not definitely known, we do 
know that it is usually associated with a 
high gastric acidity. This acidity can be 
reduced by removing most of the aci - 
bearing portion of the stomach. T ^ 
most vulnerable portions of the stomach 
and duodenum are also removed or si e 
tracked. Following operation the alkaline 
biliary and duodenal secretions are re- 
gurgitated into the stomach. The stomach 
empties rapidly and the stoma and upper 
jejunum are constantly bathed m an 
alkaline medium. This combination o 
factors produces a situation in wbic t 
acidity is lowered or neutralized an 
the gastric phase of digestion is nanc 

shortened. _ 

From a practical standpoint, the resu 

Hospit.!!, Norfolk, Vn. 
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MARCH FRACTURES OF THE FOOT 

CARE AND MANAGEMENT OF 692 PATIENTS 
Colonel Abraham Bernstein, 

Lieut. Col. Marvin A. Childers, Major Kermit W. Fox, 

Major Maurice C. Archer and Major Joseph R. Stone 
, medical corps, army of the united states 


I N reviewing the literature on march 
fracture, we find that many authors 
consider this a rare clinical entity. 
This has not been our e.xperience since 
during the past fourteen months at Camp 
W'olters, Texas, we have seen 692 cases 
of march fracture. 

Three hundred seven cases have already 
been reported.* We would now like to 
report an additional 692 cases. All these 
cases have had the diagnosis substantiated 
by positive .v-ray evidence, and none of 
these soldiers gave a history of sudden 
or violent injury. 

Why is it that here we see a larger, 
number of march fractures than at other 
Infantry Replacement Training Centers? 
Are -we march fracture conscious at this 
post, or do we have personnel who recog- 
nize this entity and diagnose it as such? 

Is this condition being called something 
else at other Replacement Training Cen- 
ters? Truthfully, at times we wonder. It is 
true we are fortunate at this post in 
having well trained chiropodists who co- 
operate with the various area surgeons 
in a very singular manner. 

Because of the large number of cases 
seen, we believe this additional report 
should be made. It is believed that this 
report should be made, too, in order to 
show the number of training hours saved 
during the past fourteen months. Out of our 
692 cases, forty-five soldiers were excused 
from certain portions of their training 
cycle for a period of six to eight weeks, 
until their march fracture healed; thirteen 
other patients were hospitalized. We thus 
had a total number of fifty-eight soldiers 
who were hospitalized or excused from 
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certain portions of their training cycle 
and had to start a new training cycle. 
Out of this group one trainee received a 
medical discharge, but this was for an 
injured right knee and not for his march 
fracture. The remaining fifty-seven trainees 
eventuall}^ finished their training cycle and 
were qualified for overseas duty. Six 
hundred thirty-four soldiers were given 
ambulator}' treatment and completed their 
entire, training cycle. On the basis of fifty- 
six hours’ duty per week, and a minimum 
period of six weeks usually required for 
the healing of a march fracture, it is 
believed that every man treated by our 
method saved 336 training hours, thus 
we saved the grand sum of 213,024 training 
hours during the past fourteen months.. 
The object of our treatment is essentially 
to protect the fracture so that it does not 
displace, to produce as little stiffness and 
bone atrophy as possible, and to save 
training hours. 

etiology and pathogenesis 

Ever since Breithaupt*® reported the 
first series of march fractures in 1855, 
many theories and concepts of etiology 
and pathogenesis^"*® have evolved. It 
is not the purpose of this paper to sub- 
stantiate or disprove any of these causes, 
but since this is the largest series thus far 
reported, it should be valuable to clarify 
further the controversial issue of whether 
a relatively shortened first metatarsal 
is instrumental in effecting this type of 
fracture. The relative lengths of the first 
four metatarsals was therefore established. 
In accomplishing this, an arbitrary base 
line was constructed from the center 
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Fig. 2. Method of handling the duodenal stump, a, the duodenum is crushed and 
divided between simple hemostatic forceps; b, a ligature is placed on the crushed 
duodenal stump; c; the stump is inverted into the pylorus and a running suture 
of fme catgut is used to maintain the inversion; d, the suture line is reinforced 
with interrupted sutures of fine silk; e, the stump is firmly anchored against or 
slightly under the head of the pancreas with several silk sutures. 

daily by the parenteral route. The plasma of relaxation is achieved which is rarely 
protein should be 7 Gm. per cent or over seen with general anesthesia. Five per cent 
and the red blood count above 4 million, glucose in normal saline is started intra- 
Diet and repeated blood and plasma venously immediately prior to operation 
transfusions may be necessary to achieve and is allowed to run in slowly. To this 
these levels. High protein feedings are is added a blood transfusion apparatus and 
desirable where possible. Alkalies should 500 cc. or more of whole blood is given 
be omitted for several days prior to during the operation. An attempt is made 
operation to allow the stomach to regain to replace the entire amount of blood 
its normal acidity. If no obstruction is lost during operation, 
present,. I can see nothing to be gained by A midline Incision is used. After brief 
prebperative washing of the stomach and exploration of the abdomen and especially 
we have practically abandoned it. It is the ulcer area, the decision is made as to 
possible that preoperative washing of the what procedure is indicated. If resection 
stomach may actually increase rather is decided upon, a slight modification 
than decrease the possibilities for con- of the Hofmeister technic is usuall) 
tamination and postoperative infection. employed. Points of especial interest are 

the common bile duct and the rnidde 
TECHNIC colic artery. These must be exposed an 

Fractional spinal anesthesia with mety- at all times their position known. 
calne is used after the method developed mesentery of the stomach and duodenum 
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is freed close to their borders and all 
vessels carefully ligated. The duodenum 
is divided between hemostats. The stump 
is iigated like an ordinary appendix stump, 
then inverted, and finally reinforced with 
interrupted sutures of fine silk, (Fig. i.) 
The stomach is divided at the junction 
of the middle and upper third, (Fig. 2.) 
The first portion of the jejunum is brought 
up anterior to the transverse colon and 
placed against the gastric stump in such a 
manner that it lies naturally, without 
tension and without kinking. About one- 
haif of the width of the stomach is used 
in the anastomosis; the remainder is 
closed. The stoma is placed toward the 
greater curvature of the stomach. (Fig. 3,) 
No. o chromic gut is used in the anastomo- 
sis and this is reinforced with fine silk. 
The arras of the jejunum lateral to the 
anastomosis are anchored with silk so 
as to prevent a downward drag at the 
stoma site. (Fig. 4,) Four Gm. of sul- 
fanilamide powder are sprinkled in the 
peritoneal cavity and the abdomen is 
closed in layers without drainage. 

Throughout the operation the tissues 
are handled gently and the exposed bowel 
is kept covered with warm saline packs. 
There is practically no shock and the 
patient’s first request on return to bed 
is usually a cigarette. 

POSTOPERATIVE CARE 

Gastric suction is started as soon as the 
patient is returned from the operating 
room, using a small Levine tube passed 
through the nostril. Tap water is given 
freely if the suction is functioning well. 

Fluids by vein are given in sufficient 
quantity to maintain fluid and electrolyte 


balance. This requires an average of 3,000 
cc. ^ daily as long as gastric suction is 
maintained. Approximately 2,000 cc. of this 
IS given in the form of 5 per cent glucose in 
normal saline. This is equivalent to 17 Gm. 
of sodium chloride and approximates the 
amount lost in gastric secretion, urine, 
and perspiration. About 1,000 cc. is given 
as plasma or plasma and whole blood. 

Clear liquids are started in forty-eight 
hours with the gastric tube clamped off. 
If the stomach appears to be emptying 
well, the tube is then removed. Milk, 
custards, egg nog and cereals are rapidly 
added and on the fifth day or thereabouts a 
fairly substantial diet is given. If distention 
occurs, the tube is immediately re-inserted. 

There have been no eviscerations and 
no gastric fistulas and primary healing 
of the abdominal wound has been the rule. 

SUMMARY 

1. The surgical treatment of gastric 
and duodenal ulcer is briefly reviewed 
with particular attention to subtotal gastric 
resection as the method of choice. 

2. This review is based on seventy-five 
consecutive cases in which the patients 
were treated by subtotal resection with 
no deaths. 

3. The postoperative results have been 
good. There has been one doubtful recu^ 
rence of ulcer which was promptly relieved 
by medical therapy. Almost without e.xcep- 
tion the patients have returned to their 
usual occupations and are leading normal 
lives. 
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metatarsal bone was an outstanding factor 
in the cause of march fracture. 

Table ii shows the time interval of the 
training cycle when the fracture occurred. 


the foot, and (5) crepitus. This is exceed- 
ingly rare. 

The earliest cases which are recognized 
by x-ray as march fracture”’^'* are those 



Fig. 2. Slight thickening of the periosteum along medical aspect of the middle 
third of the third metatarsal bone. 


Figure i shows that most of the march 
fractures occurred when the training “got 
tough.” 

DIAGNOSIS 

The one constant, early, subjective 
complaint is pain in varying intensity in 
the forefoot. 

The clinical objective findings stated in 
the approximate order of diagnostic value 
are: (i) Point tenderness over the dorsum 
of the involved metatarsal; (2) pain in 
the region of the involved metatarsal 
upon manipulation of the corresponding 
toe. Traction and dorsoflexion of the toe 
seem to produce pain more readily than any 
other form of movement. (3) Swelling 
of various degrees localized on the dorsum 
of the foot with the point of maximum 
swelling centered over the involved meta- 
tarsal; (4) limp on the part of the patient, 
due to pain on weight bearing surface of 


in which slight thickening of the periosteum 
is noted, usually along the medical aspect of 
the distal and middle thirds of the meta- 
tarsal. (Fig. 2.) Upon subsequent examina- 
tion, larger amounts of callus formation 
was noted on either side of the shaft of 
the bone at the site of injury. (Fig. 3.) 
In a portion of these cases, a definite 
fracture line is not seen. There have been 
numerous instances in which the incom- 
plete oblique fracture has been seen with a 
small amount of callus formation. Films 
taken on subsequent dates showed com- 
plete healing, with a small amount of 
callus formation. These cases were treated 
early with immobilization by using the 
march bar. (Fig. 8.) However, other cases 
of oblique march fracture (Fig. 4) have 
gone on to communition type of fracture, 
with 2 or 3 mm. shortening of the shaft, 
with a large amount of callus formation. 
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of the articulating portion of the head of From the findings shown m Table 1 it 
the second metatarsal to the junction of appears that the relative lengths of the 
the proximal and medial borders of the first four metatarsals in roo normal feet, 



Fig. I. Time interval of cycle when march fracture occurred. 


base of the same bone. This was drawn 
on a true dorsoplantar view x-ray. By 
using this established base line as a 
common axis and with the aid of a trans- 
parent T-square, the difference in length 
of the first four metatarsals was measured 
in relation to that of the second. Assigning, 
therefore, a value of “o” to the second 
metatarsal, the findings (expressed in 
millimeters) in a series of 100 normal feet 
and 692 with march fractures are shown in 
Table i. 


Table i 



T&t 

M/T 

2d 

M/T 

3d 

M/T 

4 th 

M/T 

100 normal feet 

-5 5 

0 

-3 06 

i — IT 17 

692 feet with march 
fracture 

-4 4 

0 

-3 8 

-90 


Note: Plus values represent lengths greater than that 
of second metatarsal. Minus values represent lengths 
less than that of second metatarsal. 


as compared to the first four metatarsals 0 
the 692 having had march fractures, are 
practically the same. It is questionab e, 
therefore, whether a relatively shortene^ 
first metatarsal plays any part in causing 
march fractures. We cannot agree wi 
Dodd’ who believes that a short lirs 


Table n 


time interval or 

ERACTURE 

Week 

3d 
4th 
5th 
6th 
' 7th 
8th 
pth 
loth 
i ith 
1 2th 
13th 
14th 
15th 
1 6th 
17th 


OCLE WJIEN MARCH 
occurred 

Cases 

2 

• 7 

15 

96 

102 

96 

85 

79 

34 

33 

29 

27 

29 

26 

22 


6<)2 
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Table iii shows the metatarsal bones the right foot than in the left, and that 
involved anj one of the metataisals could be 

Uur SIX hundred and ninet;y-two cases involved. 



Fig. 5. \, large amount of c.illus formation of the mitklle third of tin, third ngiit im t i- 
l.irsal bone shomng comnninition and shortming. Same ca«:t 'ihonn in Figure 
n, oblique view shoeing large amount of callus formation middh third of third 
right metatarsal bone, shomng coinmunition and shortming S inn casi as shonn in 
Figure 4 


showed 724 march fractures. It is noted 
that the fracture occurred more often in 

TaiILI 111 

I UACTUHI D MI TATA11S\I.S 



Right 

Left 

f 

ISt 



2 d 

ifvl 

i3« 

3<1 

224 

laO 

nil 

lO 

<7 

■>i>> 

3 

1 

'Fot.d, 724 

42fi 

2oS 


The follouino: conditions sfuMild be 
considered in the dineientia! di.igniisis 
of march fractures; lis Other traumatu- 
Icsions: (a) contusions, ib) foot sltam, 
including mct.itajsalnia, (c* ir.mm.itu 
arthritis, (d? true traumatic fiattmt; 
(2) inllammatort lesions; .jl celiulitis, 
(b) shin infections, such as dtimato- 
phuoscs, (c; ostfonitciitis, di itnostao- 
\itis, fc/ tarioiis t\pcs of .>rti;rid:tcs; 

hreibern’s infraction: 4! stphiFv.; 
tjf new grouths; i^su-nni.t, |j 

sarcoma. 
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TABLE II 


Author 


Refer- 

ence 

Sex 

Age 

. Source of 
Diagnosis 

Classification 
and Ty'pe 

Tumor 

Chiari 

1888 

23. 30. 

f 

44 

autopsy 

lateral, complete, ii 

pedunculated ade- 

Collier 

1896 

45, 52 

23. 30, 

m 

21 

operation & au- 

central, complete, ii 

nomatous polyps 
polyposis of stomach. 



52 



topsy 


duodenum, and je- 

Thompson 

1897 

23. 52 

f 

75 

autopsy 

central, complete, ii 
merely lateral indenta- 

junum 

fibroadenoma 

INliodowski 

Lotsch 

1903 

'4, 30 





tion, no invagination 
central, complete, g-d-j 

191 I 

31 

f 

58 

autopsy 

‘ myoma 

Myer 

1913 

33 

m 


operation & au- 

central, partial, la 

polyposis 

Wade 



f 


topsy 



'913 

53 

48 

operation 

lateral, complete, g-d-j 

(ibromyoma 

Baylac et Uieulate. 

1918 

3 

f 

43 

operation 

central, partial, gastro- 

fibromyoma 

Doebler 






gastric 


1918 

14 

m 

48 

autopsy 

central, complete, g-d-j 

my'oma, mucosal 

Fabricus & Miller 





. 

double (see text) 

polyps 

iqi8 

18 

f 

66 

autopsy 

lateral, complete, ii 

adenoma 

Eusterman & Sentry 

1922 

'7. 23, 

f 

65 

operation 

lateral, complete, in 

fibromyoma 

Shuman & Cruik- 


30 

f 

22 

operation 

central, partial, la 

hemangioma 

1923 

48 

f 

35 

autopsy 

central, complete, g-d-j 

polyp, taeniae 

shank. 





double (see text) 

iMatas 

1923 

32 

m 

55 

operation 

central, partial, la 

adenoma 

Barnett 

1925 

2 

m 

54 

operation 

lateral, complete, g-d-j 

myoma 

Eliason & Wright 

1925 

16 

m 

56 

operation 

central, partial, la 

mucosal prolapse 

Mouat 

1925 

23. 30. 

f 

12 

operation 

central, partial, i with 

adenomatous polyp 


52 



perforation of duode- 

Eliason, Pendergrass j 








& Wright, 1926; see 
Pendergrass, lo^o. I 

1 







Vulliet 

1927 

52 

f 

5' 

operation 

lateral, complete, g-d-j 

fibroadenoma 

Guleke 

1927 

23. 30. 

m 

32 

operation 

lateral, complete, la 

adenoma 

Schmieden & Wes- 


52 






thues 

1927 

45 

f ! 

78 1 

operation 

central, complete, g-d-j 

adenomatoi s polyps 

Henschen 

1927 

23 

I f ! 

51 

operation 

central, complete, g-d-j 

mucosal papilloma 

Bogoras 

1930 

30, 45 

f 

42 

operation 

central, complete, ii 

sarcoma 

Pendergrass 

1930 

39 

various | 

x-ray 

herniating, prolapsing, 

papillomas, adenomas. 

Iccton, Poalc, Terbutt 






and ball-valve types 

fibromas, poly'ps; mu- 
cosal hypertrophy 

i93> 

24 

f 

47 

autopsy 

central, complete, i 

neurinoma 

Robson & hloynihan 

24 

j 


central, complete, la 

adenoma 

Saupe 

1932 

43 

m 

45 

\-raj', operation 

central, partial, la 

polyp 

Lonnerblad 



f 

34 

x-ray, operation 

lateral, complete, i 
central, complete, i 

papilloma 

1933 

30 

f 

45 

x-raj'^, operation 

fibroadenoma 

Pansdori <S. Ueterman 

1933 

38 

m 

72 

operation 

lateral, complete, ni 
lateral, complete, ii 

polyposis 

hloura, de Brito, 

1934 

36 

m 

54 

operation 

fibroadenoma 

Lopes. 

m 

50 

operation 

lateral, incomplete, la 

polyp 

Galili 

1938 

22 

m 

56 

x-ray 

central, partial, la, re- 

no surgery nor au- 

Fiori 






cedivating, transitory 

topsy 

'939 

20 

m 

67 

operation 

lateral, partial, g-d-j 

fibroadenoma 

V. Meissner 

1939 

50 

f 

77 

autopsy 

central, complete, iii 

polyp 

Zdansky 

'939 

54 

f 

57 

\-ra3% operation 

central, complete, iv 

polyp 




f 

59 

x-ray 

central, complete, xvith 

gall stones 





external mechanism 




m 

73 

-x-ray 

central, complete with 

poly'p & carcinoma 

Bignami 




external mechanism 

1939 

6 

f 

60 

x-ray 

central, complete, ii 

no surgery' nor autopsy' 

V. Hoj ningen-Huene 

1940 

5' 

f 

16 

operation 

lateral, complete, iv 

polyp 

Schmitt 

1940 

46 

f 

56 

x-ray, operation 

central, complete, i 

polyp (? malig. dc- 

Rot he 

1941 

41 

m 

59 

x-ray, operation 

central, complete, i 

gen.) 

fibroadenoma 

Daza (S. Zuniga 

'942 

• 13 

f 

43 

x-ray, gastro- 

central, partial, la 

lipoma 

Eckhoir . . . 

'943 

15 

m 

29 

scopy 

operation 

lateral, partial, iit 

mucosal hy'pertrophy 

Weinberg A Kaider 

1943 

58 

ni 

75 

x-ray, autopsy' 

Central, partial, la 

oscillating polyp 

Norgore &. bhulcr 

'945 

57 

f, ni 

61, 

42 

operation 

central, partial, la 

extrusion of mucosa 


p-d-j = Gastro-duoden-jcjunal. 
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Thirdly, the severity of the invagination 
may be graded i to iv, depending upon the 
anatomic division of the duodenum reached 
by the intussusception. Grades r, n, in, 
IV successively correspond to the apex 
of the invaginatum having descended to the 
superior, descending, inferior horizontal, 
or ascending portion of the duodenum. 
Simpler instances in wliich the ga.stric 
tumor or tlic stomach mucosa (dccollc- 
ment) have entered the protopyloric (oral) 
portion of the duodenum have been 
called prolapse, herniation, eventration or 
extrusion, (Fig. 5.) Severe cases range 
through to the gastroduodcnojciunal form. 

Fourthly, Zdansky”’^ Schmitt^'’ amongst 
others, have described cases which hereto- 
fore have been called “retrograde invagina- 
tion.” Such a designation implies that the 
intussusception moved orally, e.g., opposite 
to the direction of peristalsis. Actually, in 
the recorded instances, the proximal por- 
tion of the stomach was described as 
descending isoperistalically and gliding 
over a distal segment. The ensheathing 
portion of the bowel in these “retrograde” 
cases was proximal (oral) and surrounded 
a distal portion of the bowel instead of 
being contained within the latter. It is 
not that an invagination occurred. The 
stomach had migrated forward and sur- 
rounded an adjacent section of the bowel. 
The direction was anterograde not retro- 
grade. Accordingly, because the oral seg- 
ment had come to lie outside of and around 
the aboral portion, it is suggested that this 
form be called invagination with an exteriial 
mechanism. (Fig. 5.) This is in contrast to 
the conventional type which consists of an 
intussusception that arises proximal, de- 
scends, and comes to lie within an ensheath- 
ing (outer) segment of the bowel that 
normally is situated distally. In this more 
frequent form the intussusception displays 
an internal mechanism. 

In suminary, the varieties of gastro- 
duodenal invagination can be classified 
as: (i) Complete or partial, (2) central 
or lateral, (3) Invagination with an internal 
mechanism or invagination with an external 


mechanism, and (4) grade 1, lA, 11, ui, oi 
IV (lat prolapse, herniation, eventration, 
extrusion). 

In accordance with this nomenclature 
our own case would be one of a complete, 
central invagination with an internal 
mechanism and Grade iv. Referring to 
Table n, of all the instances featured in 
the literature as gastroduodenal invagina- 
tion, actually only two others were of this 
type, nine were more severe, seven were 
of Grade n and four were of Grade ui. 
The central type is more frccjucnt than 
the lateral, the complete more common 
than the partial. 

Symptomatology. To date a tumor for- 
mation has always been a.ssoe/atcd with 
gastroduodenal invagination. As a conse- 
quence, the symptoms in the outset arc 
those of a benign tumor of the stomach. 
These arc numerous and variable: pain 
in the epigastrium or around the umbilicus, 
nausea, .vomiting, eructations, anore.xia, 
fatigue, diarrhea, loss of llesh, and emacia- 
tion. Hemorrhage and mclena are fre- 
quent, a tumor may at times be palpated. 
Or the whole course of the syndrome may 
simulate gallbladder disca.se even with 
recurrent jaundice, the latter being caitscd 
by the tumor or the invaginatum occluding 
the lumen of Vater’s papilla. The symp- 
toms and the diagnosis of a lipoma of 
the stomach arc no different from that of a 
benign tumor. 

Gastroduodenal intussusception in its 
early and recidivating forms will produce 
many of the listed symptoms. In the late 
phase the clinical picture is that of an 
acute intestinal obstruction from which it 
cannot be differentiated. Intervention is 
an emergency and will be dictated more 
by the indications for operation than the 
diagnosis established by laparotomy. 

Rather characteristic is the ball-valve 
syndrome which has been described with 
certain forms (Grades i, la, and n as 
enumerated). This syndrome is due to 
the sudden obstruction of the lumen of 
the pylorus by a prolapsed- tumor, a hernia- 
tion of hypertrophied gastric mucosa or 
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Fig. 5. A summary of features illustrating the gastroduodenal invagination: Lateral type: i, 
showing the evolution and reaching the ligament of Trcitz (Barnett); 9, with descent into the 
jejunum (Wade). In both, the entire thickness of the wall is involved (complete) and the 
stomach shows a funnel-shaped depression or umbilication of its surface (lateral). The axis of 
the intussusception is at an angle to that of the stomach. Central type: the whole circumference 
of a portion of the stomach is symmetrically pulled into a succeeding section of the bowel; 
the axis of the invagination is parallel to the long axis of the bow'el. 4, 6, 8 and 12 represent 
different degrees of descent (Grades i-iv), 6 to the duodenojejunal flexure (Zdansky); Partial 
Type: only the juxta-luminal constituents of the stomach, the mucosa or the tumor, are in- 
x’oK'cd. No. 1 1 shows a polyp that grew down into the jejunum; the outer surface of the 
stomach is uninvolved (Fiori). Invagination ivitb an external mechanism: 5 and 7, the stomach 
glides isopcristaltically and ensheaths a distal segment of the duodenum instead of being con- 
tained within the latter (internal mechanism; i, 4, 6). Prolapse, herniation of the tumor causing 
ball-x’aK'c syndrome is represented by 8. Radiographic signs (2, 3) : converging axial and parallel 
transx’crsc striations (Schmitt), the former due to streaks of barium within the mucosal folds 
in the lumen of the intussusceptum. The latter arc due to the barium in the lumen of the intus- 
suscipiens and lie external to the axial. No. 10 is the mechanism of spontaneous healing follow- 
ing torsion, self-amputation, and subsequent vomiting or defecation. 
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an early intussusception. Tlic symptoms 
consist of: sudden and violent attacks of 
retching and vomiting accompanied by 
pain and flatulence. These arc transitory, 
subside in due time but usually reappear. 
Between attacks the patient is compara- 
tively well. 

Radiology. Moore"’’ set up criteria to 
facilitate the x-ray diagnosis of a benign 
tumor of the stomach. These comprise: 
(i) a filling defect that is circumscribed, 
punched-out in appearance and which is 
usually on the walls leaving the curvatures 
regular and pliant, (2) the rugae of the 
stomach arc obliterated in the immediate 
area of the tumor but elsewhere they are 
more nearly normal in arrangement and 
distribution, (3) little or no disturbance in 
peristalsis and retention is uncommon 
except when the lesion is at or near the 
pylorus, (4) absence of a niche, neither is 
there any incusura or other signs of spasm, 
(5) close and complete approximation of 
the walls of the barium filled stomach. 
Moore pointed out that though these signs 
are not characteristic they arc at least sug- 
gestive. Differentiation, roentgenologically, 
between benign tumors and other gastric 
lesions can seldom be absolute but in 
many instances the x-ray signs warrant 


the gut. They arc caused by the tension 
created on the cardial portion of the stom- 
ach and converge towards each otlicr as the 
pylorus and duodenum arc reached. These 
axial striations represent streaks of barium 
within the mucosal folds in the lumen 
of the intussusceptum. 

3. Parallel transverse striations running 
perpendicular to the axial striations but 
parallel to each other. (Fig. 5“(2)(3)*) They 
arc due to the barium in the lumen of the 
intussuscipiens and thus lie c.xternal to 
the converging axial striations. Both forms 
of striations are usually best seen in the 
vicinity of the pylorus. Zdansky-'^ ob- 
served an instance in which the axial 
striations extended beyond the pylorus 
into the inferior horizontal portion of the 
duodenum and the transverse striations 
were in the region of the duodenojejunal 
flexure. (Fig. 5-(6).) 

Our own case radiologically showed an 
abrupt delineation of the contrast medium 
running approximately across the middle of 
the stomach. (Fig. i.) A few spurs of 
barium arc evident extending parallel to 
the long axis of the stomach. These 
streaks, in retrospect, can now be inter- 
preted as the equivalent of the longi- 
tudinal striations. Most of the barium 


an attempt at such a differentiation. 

More recently the radiologists have 
become keen to recognize gastroduodenal 
invagination. Some have reported com- 
plete radiographic diagnoses before opera- 
tion and Schmitf’® has formulated features 
as typical for cases which are not acutely 
obstructed. 

1. A central area oj translucency in the 
bulb accompanied by transitory, moderate 
foreshortening of the antrum and a slight 
shift of the pylorus to the left at the 
beginning of the examination. This trans- 
lucency is caused by the intussuscep- 
tum which prevents the accumulation of 
barium. 

2. Converging axial striations present 
in the stomach and/or the duodenum. 
These striations (Fig. 3-(2)(6)) are longi- 
tudinal, running parallel to the long axis of 


was blocked sharply but enough leaked 
between the invagination and the stomach 
Avail to cause the spurs. Bogara’s case"”'' 
showed a comparable sharp delineation 
of the constrast medium. Saupe*'’’ re- 
corded an instance that shows a linear 
demarcation and spurs. Bignami’s case® at 
the beginning of the observation presented 
this ‘abrupt sign” but during subsequent 
examinations the .v-rays showed features 
which though not as crass as Zdansky’s 
are as ^illuminating and as typical as 
Schmitts. V. Hoyningen-Huene"^ illus- 
trated his report with a roentgengram 
which is almost the counterpart of our 
own. 


_ xi. . ^.unimary, raOiologically, Moore’s 
signs are in part applicable. In gastro- 
duodenal invagination supplementary fea- 
tures can be encountered which consist of 
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converging axial and parallel transverse 
striations. These may be absent and in 
their stead the “abrupt sign” with or 
without spurs be available. 

Therapy. A natural cure may ensue 
by separation of a polyp following torsion 
or strangulation of its pedicle. Beardsley®^" 
described a case in which spontaneous 
detachment of a gastric polyp occurred 
and it was vomited by the patient. 
Myer^® reported a small tumor appearing 
in the wash water during a gastric lavage 
in a case of polypositas of the stomach. 
Later, this patient expelled a large polyp 
in the feces following a hemorrhage from 
the bowel. Such also happened in Chosrd- 
jeff’s patient.®*' These spontaneous thera- 
peutic successes are interesting; the rational 
treatment for a benign tumor of the 
stomach is surgery. The indications for 
removal, according to Kieffer,^^ become 
definite and absolute when obstruction, 
chronic blood loss or the impossibility of 
excluding malignancy are factors. “The 
weight of statistical incidence is so heavy 
in the direction of malignancy and the 
penalty for error so great that reliance 
upon differential findings or roentgenologic 
and gastroscopic examination is not feasi- 
ble. The possibility of subsequent malig- 
nanc}'^ presents another indication for the 
surgical excision of all benign tumors.” 

The choice of operation varies according 
to different authors. Kieffer suggests a 
fairly wide resection of the stomach 
from which the tumor arises (at the cardia 
the difficulties would restrict the surgeon 
to local excision). Rumold‘‘® wrote: “If 
the presence of a benign tumor is suspected 
an exploratory operation and removal 
of the tumor with its involved wall are 
indicated. Removal of the stomach wall 
is necessary since there have been reported 
cases of recurrence where only the tumor 
was removed.” Yet, Finesilver®* recom- 
mends: “In the majority of cases of 
benign tumors of the stomach local exci- 
sion rather than resection is indicated. 
The procedure most frequently used in 
our series was transgastric e.xcision per- 
formed through an incision in the anterior 


wall of the stomach and division of the 
mucous membrane pedicle.” 

In the event of an intussusception the 
problem of local excision versus resection 
of a gastric tumor is more apt to be settled 
in favor of the latter. The excess amount 
of tissue, the severe degree of slack, the 
possibility of malignant degeneration, the 
loss of viability in the tissues surrounding 
the tumor would all urge resection of the 
involved portion of the stomach. 

The rapid onset of symptoms, the 
picture of ileus that suddenly develops, 
the abrupt development of an acute 
condition of the abdomen all make surgery 
imperative in gastroduodenal invagination. 
The prognosis is defined by the degree of 
prostration, the severity of damage to the 
bowel, and the ability of the patient to 
withstand the operation. With the tissues 
showing no evidence of distress, disin- 
vagination can' be effected and the pro- 
lapsed side of the gastric tumor resected. 
Further surgery on the remainder of the 
bowel was not performed in any of the 
reported cases. 

Pathogenesis. Features in the anatomy 
of the stomach are cited as preventatives 
for invagination: Its truncated configura- 
tion, fixation of the cardia and of the 
pylorus, fixation by the gastrohepatic 
and gastrocolic ligaments. The pear shape 
of the stomach supposedly prevents the 
intussusceptum being held by the intus- 
suscipiens. Morbid features must be pres- 
ent for an invagination to develop and 
most usually it is due to a tumor of the 
stoma’ch or mucosal tumifaction. These 
act as a foreign body within the lumen of 
the gut and excite the bowel to expell the 
tumor. Peristalsis carries it into- the 
succeeding bowel segment and the tumor 
pulls the stomach after it. The tumor 
causes spasmodic contractions of the gut 
around itself but inhibition of the distal 
bowel segment (Wardhill®'). Thus the bowel 
is prepared to invaginate ' and the con- 
tracted portion with the tumor may 
enter the dilated segment. Chiari'*®'"'’®' 
explained intussusception on the basis of a 
difference in the mode of gastric contrac- 
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lions: Undulating in the fundus and 
sphincter-like in the antrum. Vulliet'*- 
and Thompson'’-” verified the mechanism 
of excitation of peristalsis associated with 
traction bj^ the tumor. The tumor is 
always the determining factor which 
arouses a foreign body mechanism. Baylac 
and Dieulafe'* also see the tumor as the 
primary factor with ptosis of the stomach, 
dilatation, and atonia serving as pre- 
disposing qualities. 

Schmieden and Westhues'''’ demonstrated 
on cadavers the impossibility of producing 
invagination when traction was ajjplied 
to that segment of the stomach which is 
2 to 3 cm. oral from the pylorus. In this 
area the traction is immediately dis- 
seminated to the lesser curvature. If, 
however, traction was applied 10 to 12 cm. 
above the pylorus the invagination could 
be easily induced. These authors postulated 
two phases in the genesis of gastric 
intussusception: (1) an active invagination 
of the stomach into the duodenum due to 
the traction of the tumor (or polyp); 
(2) a passive invagination due to a mobile 
duodenum gliding over the stomach after 
arrest of the first phase by the gastric 
ligaments. As prerequisite conditions for 
this invagination they enumerated: Fre- 
quent lesser invaginations, stretching of 
the tumor pedicle, gastrectasia, mobility of 
the duodenum, enteroptosis, and stretching 
of the gastrocolic ligament. 

Repeated lesser invaginations frequently 
precede an occluding invagination. Rothc” 
followed such an oscillating instance for 
five years. Also others”’--’^® speak of re- 
cidivating prolapse of the stomach or of a 
gastric tumor. The symptoms are transi- 
tory and vague but with engagement 
of the intussusception or of the tumor the 
aspects change rapidly. Concerning the 
unnatural mobility of the duodenum which 
facilitates the descent of the intussuscep- 
tion, it might be said that this feature 
was observed in four instances. 
Generally such a finding is not recorded; 
neither did our case reveal defective fixa- 
tion of the duodenum. 

The mode of development of gastro- 


duodenal invagination with an external 
mechanism is diflerent. 1 he stomach glides 
isopcristaltically and surrounds the first 
portion of the duodenum. Fixation of the 
aboral bowel segment is an absolute 
requirement. In one case (Mg. 5 "( 5 )) 
cholelithiasis and pericholecystitis were the 
cause of the fixation. In a second (Fig. 
5-(7)) a prepyloric gastric tumor became 
impacted and anchored the bowel; the 
stomach proijellcd by a second tumor then 
enveloped the immobili/.ed portion. Osedal- 
iorc''' was able to duplicate this mechanism 
c.xpcrimcntally. He infiltrated the antrum 
of the stomach in dogs with 0.001 per 
cent silver nitrate which caused a hard 
dense edema and elicited this form of 
invagination. Berman^ has adojjtcd this 
mechanism in his treatment of peptic 
ulcer. 

Brief mention should be made of two 
reports of double invaginations involving 
the stomach. One” was a case of gastro- 
duodenal invagination on the basis of a 
myoma and multiple polyps of the stom- 
ach. The invaginatum descended into the 
jejunum and at autopsy was found asso- 
ciated with a secondary, more distal 
invagination of the jejunum into itself 
for a distance of 8 cm. The second case*'* 
was an example of a gastroduodenal 
intussusception which in turn telescoped 
itself into the jejunum. The precipitating 
factor was a gastric polyp arising just 
inside the pylorus and which prolapsed 
into the first portion of the duodenum. 
This herniation acted as a plug and caused 
a spasm of the bowel about itself. There- 
upon, the latter and the surrounding gut 
slipped into the jejunum. A cross section of 
this area disclosed jejunum, duodenum, 
stomach wall, and the polyp m concentric 
layers. At autopsy five taeniae saginata 
were also found to which the authors 
ascribed etiologieal significance for the 
origin of the second intussusception. 

SUMMARY 

I. 

they 
in th 


A classification of invaginations as 
occur in the alimentary tract is given 
e introduction. 
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2. The history of a sixty-eight year old 
woman is related who experienced a gastro- 
duodenal invagination eight years ago, 
the basis for which was a submucous 
gastric lipoma. 

3. The benign tumors of the stomach are 
briefly reviewed (Table i) and their 
incidence compared with gastric cancers. 
Lipomas constitute about 3 to 4 per cent 
of the benign gastric tumors. Ours is the 
thirty-ninth to be reported in 120 years. 

4. All instances of gastroduodenal in- 
vagination have been assembled from the 
literature. (Table ii.) A classification of 
the entity is proposed. Approximately 
3 per cent of the stomach tumors have 
invaginated. 

5. Symptoms of this disease are variable 
and multiple. Moore’s roentgenological 
criteria for a benign gastric tumor are men- 
tioned and the signs of Schmitt for gastro- 
duodenal invagination are reviewed. A 
supplementary “abrupt sign” is presented. 

6. A tumor of the stomach or mucosal 
tumifaction causes a foreign body mecha- 
nism and excites the bowel to expell 
the tumor. The latter then pulls the 
stomach after itself. Predisposing factors 
facilitate the occurrence. 
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VARICOSE VEINS 

TEN YEARS' OBSERVATION ON TREATMENT 
Leonard K. Stalker, m.d. 

ROCHESTER, NEW YORK 


method and have observed the results in 
many instances througliout the past ten 
years. All of my original observations 
have been repeatedly conlirmed during 
the period, not only by myself, but by 
others. A few of these observations I have 
modified and additional observations in 
the treatment of varicosities have been 
made. It is the purpose of this paper to 
describe these modifications and added 
opinions. 

USE OF THE SCLEROSING SOLUTION 

Injection at Time oj Operation. I have 
mentioned that I believed the injection 
of sclerosing solution at the lime of the 


F or the past ten years I have been 
interested in the surgical treatment 
of varicose veins which consisted 
chiefly in the resection of the proximal 
end of the great saphenous vein, together 
with separate division and ligation of the 
uppermost tributaries of this vein, and 
the subsequent injection into the veins 
with a sclerosing solution. The technic 
of this operation was described by Heyer- 
dale and myself in 1940.’ At the same time 
we demonstrated the various anatomical 
factors that frequently brought about the 
recurrences of varicosities following treat- 
ment.- We considered that of primary 
importance in the recurrences was a dila- 
tation of collateral vessels (namely, over- operation was exceptionally important and 
looked tributaries) that acted as a shunt of definite advantage. I still believe that 
around the site of ligation of the sapheno- in the majority of cases there is an advan- 
femoral junction. Through these shunts, tage in injecting a small amount of scle- 
hydrostatic pressure augmented by spas- rosing solution at this time, the dose to be 
medically variable intra-abdominal pres- predicted on the basis of individual sensi- 


sure is brought to bear on the veins distal 
to the site of ligation. 

It is, therefore, necessary to divide and 
to ligate, at the proper site, not only the 
great saphenous vein, but also its tribu- 
taries, separately. A number of variations 
in the relationship of these tributaries to 
the parent vein were described and their 
importance as factors in the recurrence 
of the varicosities stressed. In many in- 
stances a dilated superficial femoral vein 
had been mistaken and ligated for the 
great sapheno'us vein. In certain cases the 
failure to excise a segment of the saphenous 
vein lead to reeurrence of varicosities 
owing to canalization. We also stated that 


tivity test to the sclerosing agent. It is 
advisable to keep patients ambulatory 
following surgery, and in the majority of 
instances they arc allowed to leave the 
hospital immediately following or shortly 
after surgery. Due to the number of 
patients who now have hospitalization 
insurance, it has been necessary for them 
to enter the hospital for economic reasons 
to obtain their medical insurance to which 
an out-patient would not be entitled. In 
all instances these patients are made to 
be ambulatory throughout their hospital 
stay. 

There were a few cases in which tlie 
reaction to the sclerosing solution at the 
time of operation was much greater than 


the injection of a sclerosing solution at the 

. p .* • 1 . >vao iiiuL'ii lircaier 

ime of operation, into the portions of anticipated, and it caused sufficient 
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The 50 per cent I do not inject at this 
time are selected for various reasons, 
namely, (i) advanced varicosities asso- 
ciated with marked dilatation of the 
saphenous vein; (2) hypersensitive indi- 
viduals as indicated by the response to the 
test dose and their reaction to the operative 
procedure which is performed under local 
anesthesia; (3) those cases in which an 
open ulcer or a potential ulcer exists; 
(4) those cases in which a previous history 
of deep thrombophlebitis is present, but 
examination revealed adequate recanaliza- 
tion of the deep veins; (5) pregnancy; (6) 
patients in whom there is already existing 
superficial thrombophlebitis; and (7) those 
cases in which segmental ligation is carried 
out. I believe that it is important to inject 
at the time of operation those patients 
who have only moderately advanced vari- 
cosities and have a relatively small incom- 
petent great saphenous vein. 

Postoperative Injection. I have always 
believed that the postoperative injection 
of the sclerosing solution so that complete 
obliteration of the varicosities occurs has 
been of equal importance with the oper- 
ation. This has been demonstrated in a 
few of my cases in which it was not possible 
to complete treatment due to the fact that 
I entered the Army, or that they were 
already satisfied with the immediate results 
of the ligation and a few strategically 
placed injections. Although patent com- 
municating veins had not been demon- 
strated in these cases prior to surgery, I 
am certain that in a number of instances 
communicating veins became incompetent 
and the superficial veins recanalized or 
persisted as varicosities. This was par- 
ticularly true when the patient became 
pregnant and had a resulting increased 
intra-abdominal pressure. I believe that 
in these cases a back pressure occurred in 
the deep venous system with a resulting 
dilatation of the communicating veins. 

COMMUNICATING VEINS 

It has been my belief that in many 
instances too much stress has been placed 


on the presence or absence of communi- 
cating veins, as in most cases such situa- 
tions can be handled by adequate sclerosing. 
This; however, is not true if a lesser 
saphenous incompetency exists. In some 
patients, ‘ p^^rticularly. those who have 
advanced varicosities, large communicat- 
ing veins can be demonstrated. These are 
most commonly seen in the region of the 
middle third of the thigh and the inner 
aspect of the knee. Invariably when a 
patient has had a deep thrombophlebitis 
with resulting compensatory superficial 
varicosities, the communicating veins will 
be found to have been dilated considerably. 
Subsequent to this compensatory dilata- 
tion, the deep venous system may recanal- 
ize and establish an adequate circulation 
which makes it possible to institute 
surgical therapy. When communicating 
veins of the type mentioned exist, separate 
ligation of the saphenous vein and the 
communicating veins at the demonstrated 
levels should be carried out. It has rarely 
been necessary to ligate more than one or 
two communicators in a single extremity, 
and invariably those have been in the two 
sites mentioned. 

LESSER SAPHENOUS VEIN 

Normally there is a communication 
between the greater and lesser saphenous 
veins, and in the majority of cases dilata- 
tion of a lesser saphenous vein is secondary 
to a valvular breakdown in the great 
saphenous vein. In approximately 7 per 
cent of my patients there has been major 
involvement in the lesser saphenous vein 
with incompetency in this system. In these 
instances it is advisable • to ligate the 
lesser saphenous vein separately just as it 
enters into the deep venous Wstem. 

SEGMENTAL LIGATION 

In individuals with advanced varicosities 
and markedly dilated saphenous veins, 
segmental division and ligation of the 
saphenous system is advisable regardless 
of the presence or absence of communi- 
cating veins. When one ligates such a 
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dilated saphenous vein at the sapheno- 
femoral junction and injects a sclerosing 
solution into the distal portion, a hugh 
thrombosis with a marked phlebitis fre- 
quently occurs throughout the entire 
system. This causes great discomfort to 
the patient and may make it diflicult for 
him to be ambulatory for a matter of a 
few weeks. If, however, one scgmcntally 
divides and ligates this vein and treats the 
individual segments in accordance with 
the patient’s reaction, it is possible to 
keep the patient ambulatory and working 
throughout the course of treatment. In 
many of these cases, segments will develop 
localized phlebitis and become obliterated 
without injecting the sclerosing agent. 

SUMMAUY 

Certain observations made in the sur- 
gical treatment of varicose veins during 


€ 13 ^ 


the past ten years have been reviewed. 
The injection of a .sclerosing solution at 
the time of surgery docs not seem advisable 
in all eases. Tho.se cases in which this is 
not advisable have been mentioned. The 
importance of complete sclerosing oblitera- 
tion of the varicosities subsequent to 
surgery has been stressed. When large 
communicating veins can be demonstrated, 
separate division and ligation should be 
done. When a hugely dilated saphenous 
vein is present, segmental ligation seems 
advisable. The importance of treatment 
of the lesser saphenous vein has been 
strc.ssed. 
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ORCHIECTOMY IN THE TREATMENT OF CARCINOMA 

Of THE PROSTATE* 


David W. Chase, m.d., Kenneth L. Burt, m.d. 

Resident in Urology, St. Vincent’s Hospital Pathologist, St. Vincent’s Hospital 

AND 

Elmer Hess, m.d. 

Chief of Urological Department, St. Vincent’s Hospital 
ERIE, PENNSYLVANIA 


T he successful treatment of car- 
cinoma of the prostate is a difficult 
problem. “It is progressively ob- 
structive (50%); occurs late in life (65- 
80); tends toward metastasis (35%); is 
usually painful (75%); produces cachexia, 
and affects 15% of men over 50 years of 

5 J 

age. 

Early diagnosis of this disease is im- 
portant for its successful treatment. The 
responsibility of early diagnosis falls, as a 
rule, upon the general practitioner, whose 
suspicion should become aroused when his 
examining finger in the rectum palpates 
any hard nodule or any series of irregular 
hard nodules in the prostate. Most pa- 
tients, when first se.en by the urologist, 
have extension of the disease beyond when 
the radical perineal prostatectomy of 
Young is indicated. 

The treatment of carcinoma of the 
prostate by partial prostatectomy (su- 
prapubic or perineal) or by transurethral 
resection has been augmented by the 
research work of Huggins. He reported 
on his treatment of prostatic carcinoma 
by surgical orchiectomy; Munger by ir- 
radiation of the testes. The work of both 
these men has revolutionized the treatment 
of this disease. Since Huggins’ original 
communication there have been many 
reports from clinics all over the country 
and writers have expressed opinions vary- 
ing from those of hopeful optimism to the 
other e.xtreme (probably the truth lies 
somewhere between these extremes). 

In his original reports, Huggins states 


that this disease is inhibited in two ways: 

(1) by bilateral orchiectomy which re- 
moves most of the testicular androgens; 

(2) by neutralizing androgenic activity. 
Conversely, he notes that the disease 
may be reactivated by injections of andro- 
gen. Inhibition of the androgens by estro- 
gen is unsound because it is incomplete; 
moreover, partial inhibition is temporary 
and estrogen must be administered for a 
long time. In many species the administra- 
tion of estrogen to males for a long period 
is in itself carcinogenic. With Huggins, we 
believe that bilateral orchiectomy is the 
method of choice as a basic treatment in ad- 
vanced or metastatic prostatic carcinoma. 

When metastasis begins to occur, (to the 
bony pelvis, lumbar vertebrae, ribs, lungs, 
and to the prevertebral chain of lymph 
nodes) there is pain due to impingement 
upon the nerves. There is a rise in the 
serum acid phosphatase (which normally 
is 1.5 to 3 King and Armstrong units per 
100 cc. of blood) to values above 5 units 
when there is extension of the malignancy 
beyond the confines of the gland capsule. 
Removal of the chief source of the andro- 
gens usually produces a drop in serum 
acid phosphatase values, an abrupt 
decrease in pain, and roentgenological evi- 
dence of the disappearance of bony metas- 
tases. There is also a shrinkage of the 
mass of rhalignant tissue in the prostate, 
often sufficient to permit the passage of 
urine with more ease even when no 
operation has been done on the prostate. 

The following is a statement from the 


* From St. Vincent’s Hospital, Erie, Pa. 
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Paul-Lewis Laboratories; “Acid Phnspha- carcinoma, and until more of these tumors 
lose: Normal values for the acid phospha- arc discovered at a stape where comijlcte 
tasc activity of scrum when determined by removal is possible, there can be little 
the method described (modified King and hope for improvement in the prognosis, 
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Armstrong technique) range around 3.25 
units per 100 cc. of serum. Values falling 
below 5 units per 100 cc. of scrum may be 
regarded as lying within the normal range. 
Values between 6 and 10 units per 100 cc. 
of serum are suspicious of prostatic car- 
cinoma and should be confirmed by 
further determinations, over an extended 
period of time if necessary, and supple- 
mented by other diagnostic procedures, 
cystoscopy, biopsy bj^ transurethral or 
perineal routes, and roentgenologic in- 
vestigation for skeletal metastases. Values 
oyer 10 units per 100 cc. of serum are 
diagnostic for prostatic carcinoma with 
metastases.” 

No claim is made that orchiectomy, 
estrogen therapy, or any combination of 
both of these, cures the cancer. For this 
reason these procedures should supplement 
and not supplant other indicated surgical 
procedures. Complete surgical removal is 
still the ideal treatment of prostatic 


We arc reporting a total of fifty-four 
cases of carcinoma of the prostate or- 
chiectomized at the Urological Clinic at 
St. Vincent’s Hospital during 1941 to 
1942. Forty-seven were confirmed by 
examination of tissue removed and only 
three were diagnosed by .v-ray and serum 
acid phosphatase values. Eighty-eight per 
cent of the patients have shown definite 
clinical improvement of their subjective 
s3miptoms, as evidenced by their answers 
to the following questionnaire which was 
sent to the fifty patients, all of whom, 
fortunately, answered the query: 


(Please advise yes or no and add any further 
details pertaining to your present complaints on 
the reverse side.) 

Name: 

Address: 


„ - - — ujuiu normallvr 

. urin. yc during the 
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3. Have you had any urinary bleeding since 
leaving the hospital? 

When ? 

month year 

4. Is there any pain or burning on passing 

urine? / 

5. Have you gained weight? Yes 

No_- 

6. Have you lost weight? If so, how much? 

7. Has your appetite and general health im- 
proved since you were operated? 

8. Do you consider yourself to be improved or 
unimproved? 

9. Are jmu doing the work you did before you 
were operated upon? 

10. Are you able to do any kind of work? 

1 1 . Have you been relieved of the symptoms of 
which you complained when you came to 
the hospital? 

12. Have you had any pain involving your 
hips, legs or back? 

13. Have you had any severe headaches before 
or since operation? 

14. Are you undergoing any treatment for your 
bladder or prostate at the present time? 

15. Have you had to be reoperated? If so, 
when and where? 

1 6. When was your last visit to this hospital for 
treatment? 

17. In your opinion has the operative work 
been a success, insofar as the relief of your' 
symptoms and your ability to live com- 
fortably is concerned? 

This survey has shown that the average 
age for the occurrence of carcinoma of the 
prostate is 64.8 years with extremes of 48 
and 78. Fortjr-six patients are still living 
(1945), four are dead of irrelevant causes. 
Twenty-five returned to full employment 
and are still working. Six patients felt no 
benefit. Thirty-three patients gained and 
have maintained their gain in weight. 
There was no weight change in ten patients 
and only three patients lost weight. 

This report is being made because we 
believe that orchiectomy is the operation 
of choice in all cases of adenocarcinoma of 
the prostate, the exception being in those 
few cases that are seen early enough to do 
complete perineal prostatectomy (Young). 
We have analyzed these cases over a two- 
year period, giving a two- to four-j'ear 


report -on most of them. Study of this 
report shows bejmnd any doubt that 
orchiectomy with or without estrogen 
therapy has given us the best clinical 
results. We are also presenting four case 
reports (which are not included in this 
survey) because of the unusual results 
obtained. It is difficult for lis to understand 
the reports of several prominent urological 
surgeons who condemn the procedure or 
at least do not think the results justify the 
operation. We believe with McCarthy, 
of New York, that if no other result but 
the relief of pain were obtained, the 
operation has merit. 

The intangible causes of mental distress 
following orchiectomy have been almost 
wholly eliminated by operations devised to 
leave visible evidence that the contents of 
the scrotum still remain (Chute, Lowsley, 
Tolston and Hess). Orchiectomy has in 
some cases voided the attack upon the 
bladder neck obstruction. Immediate relief 
of obstruction, either temporary or per- 
manent, is accomplished by resection. A 
certain number of cases must also receive 
postoperative estrogen therapy. 

REPORT OF FOUR UNUSUAL RESULTS 

The following four remarkable cases are 
reported because of the unusually splendid 
results which can be directly attributed 
to orchiectomy: 

Case i. G. W. S., age sLxty-five, a white 
male, with the chief complaint of burning and 
frequency, was admitted the first time Decem- 
ber 20, 1939. Transurethral resection of the 
prostate was done. Diagnosis: Adenocarcinoma, 
pathologically. The second admission on March 
I, 1941, was made because of pain in his 
abdomen and difficult voiding with blood clots. 
We performed transurethral resection of the 
prostate. Diagnosis: Adenocarcinoma. Y-ray 
showed no evidence of bony metastasis. The 
third admission on June i, 1941, was because 
of urinary hemorrhage. A retention catheter 
was inserted and followed with bladder 
irrigation. On June 18, 1941, the patient was 
admitted again because he was unable to void. 
The patient had lost much weight. Suprapubic 
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drainage was begun; a large, soft malignant 
prostate and a mass in the left pelvis oxitside 
the bladder were found. The lifth admission 
on October 7, 194.1, was made because of blood 
in his urine, urgency, frequency, pain over the 
bladder. The patient was emaciated and pale. 
Bilateral orchiectomy done and the suprapubic 
drain removed. The patient returned to the 
hospital to see if further surgery was necessary. 
The prostate is still enlarged and stony-hard, 
but not obstructing. No surgery was done, and 
there was no .\-ray evidence of bony mcta,stasis. 

This patient is still alive (1945), has had no 
pain and has been able to void normally. Me 
has had no further operative treatment, has 
gained weight and strength to the degree that 
he is able to resume his work as a chiropractor, 
and is able to work in his garden. 

Case 11. W. J. H., age seventy-one, a white 
male, complained of frequency, dilficult and 
painful voiding, and the need to get up eight 
to ten times at night since 1939. The patient 
was admitted to St. Vincent’s Hospital on 
December ii, 1942, in a somewhat psychotic 
state. Transurethral resection of the prostate 
was performed. Diagnosis: Adenocarcinoma, 
pathologically. There is extension- of the 
malignancy to the bladder wall along the 
anterior vesical margin. Five days later 
bilateral orchiectomy was done, with im- 
mediate mental improvement. The patient is 
now employed as a machinist and has worked 
overtime during the past year or two. He has 
gained twenty or more pounds, and his 
nocturia is only one or two times. He has no 
pain. 

• Case in. I. W., age sixt3'’-six, a colored 
male, complained of low back pain. He had 
been under the care of an orthopedic surgeon 
and in a cast for months because of a fractured 
vertebrae which came as the result of a fall. 
Due to the fact that the patient began to have 
voiding difficulty in the hospital, a urological 
consultation was had. The prostate was 
thought to be malignant. The patient was 
admitted to St. Vincent’s Hospital on April 
25 > 1945- The serum acid phosphatase level 
was found to be 3 k. and A. units. A'-ray 
examination showed a mottled appearance in 
several of the bodies of the vertebrae, with one 
of the vertebral bodies collapsed. A diagnosis 
of carcinoma of the prostate, with metastases 
to the spine, was made, and a bilateral or- 
chietomy was done. There was immediate 


improvement in the low back pain and the 
ability to void normally was gradually restored. 
The patient is alive and well and able to work 
at the present time. There has been a definite 
gain in weight, and the patient has not had to 
wear a brace because of the condition of the 
vertebrae. 

Case tv, F. L. C., age sixty-nine, a white 
male, complained of loss of weight and ap- 
petite. He was admitted to St. Vincent’s 
I'lospital on July 1, 1944. There had been a 
weight loss from 170 to 120 pounds in four 
months. There was no urinary complaint. 
Scrum acid phosphatase was 24 k. and a. units 
on July 5th. Marked mottling of bony pelvis 
and lumbar spine was present roentgeno- 
graphically. Bilateral orchiectomy was done 
followed by stilbcstrol .05 mg. daily. Scrum 
acid phosiihatasc was 2 k. and a. units on 
July t3th. 

Since his operation, this patient has been 
relieved of his pain, has begun to gain weight, 
has been active again in his profession as an 
attorney, and is still alive (1945). 

CONCLUSIONS 

1. We believe, with Young, in total 
perineal prostatectomy for the very early 
case of carcinoma of the prostate. Un- 
fortunately, we hat'e net'cr seen one of 
these eases at our clinic. 

2. We believe that the proper method of 
treating adenocarcinoma of the prostate is 
to orchiectomize the patient. If there is 
obstruction, transurethral resection should 
be done. Most cases xvill require both 
procedures. 

3. The report of fifty cases done in 
1941 to 1942 and followed through 1945, 
justifies our position in the treatment of 
this disease. 

4. Four remarkable cases are selected 
to illustrate the splendid improvement 
seen following bilateral orchiectomy and/or 
transurethral resection of the prostate 
gland. 

5. We do ..not claim absolute cure in 

^re more than satisfied 
n It the relief from pain, the imprQvement 
in weight, and the ability to void in the 
majority of these patients. 



DESICCATION OF RESIDUAL RED BLOOD CELLS FROM 

PLASMA PRODUCTION* 

Melvin E. Koons and Lois Peterson 

GRAND FORKS, NORTH DAKOTA 


I N a state-wide civilian blood plasma 
program such as that which is in 
operation in North Dakota,^ large quan- 
tities of residual red blood cells are dis- 
carded as waste material. However, during 
the past six months these blood cells have 
been desiccated and distributed to phy- 
sicians for use as a dressing material for 
various types of wound healing. The pur- 
pose of this paper is to present the technical 
procedure used in our laboratories for the 
production of dried human red cells. 

Moorhead and linger^ presented a use 
for residual blood cells resulting from 
the mass production of plasma. They 
used red blood cells in the form of a 
gelatinous mass as a dressing material for 
wounds such as open ulcers, infections, 
etcetera. 

Seldon and Young^ used the foregoing 
method at the Mayo Clinic but encount- 
ered difficulty in keeping the semi-liquid 
material in contact with the wound. They 
observed that it was either absorbed bj'^ 
the dry gauze dressings or ran out of the 
wound. Because of this experience, they 
decided to dry the gelatinous mass and 
use it as a dusting powder. Dr. A. E. 
Osterberg, using the Harper and Oster- 
berg"* method for drying blood plasma, 
reduced the semi-liquid mass of red blood 
cells to a fine powder. 

Seldon and Young^ report that the 
powder worked satisfactorily in many 
instances and they cite case reports to 
bear this out. They recommend that the 
powder be dusted on the wound or applied 
with a sterile spatula, then covered with a 
dry, sterile dressing. One of two applica- 
tions are used dally. The types of cases 


which they have treated with dried . red 
cell powder have included infected wounds, 
postoperative abdominal wounds which 
had not healed above the fascial layer, 
certain proctologic ' cases, varicose and 
other ulcers of the leg, amputation stumps, 
open chest wounds, and so forth. They 
report that results have not been uniformly 
beneficial but were sufficiently promising 
to warrant more investigative work along 
this line. 

After the report of Seldon and Young^ 
was read and after several requests for 
red cell powder were received from local 
physicians, it was decided to work out a 
procedure for the drying of the residual 
blood cells for free distribution’ to the 
medical men in North Dakota. The process 
of desiccation is essentially the same as 
that used in the preparation of dried blood 
plasma. The method and apparatus used 
in the drying of the red cells is that devised 
by Strumia and McGraw^ for the dehydra- 
tion of plasma. This method and apparatus 
is being used in the preparation of blood 
plasma for state-wide distribution. The 
apparatus! does both shell freezing and 
drying of material, is easy to operate, and 
is economical to run. 

LABORATORY PROCEDURE 

Pooling. Blood to be used for plasma 
is collected in a 650 ml. rubber-stoppered 
bottle containing 50 cc. of saline-citrate 
solution. The plasma is separated from 
the red blood cells by centrifuging for one 
hour at 2,500 r.p.m. The plasma is then 

t Constructed by Precision Scientific Co., of Chicago, 
and distributed through A. S. Aloe Company, St. Louis, 
Missouri. 


Prom the Division of Public Health Laboratories, North Dakota State Department of Health, Grand Forks, 

North Dakota. 
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•aspirated from the packed cells, which 
remain in the lower half of the bottle. 

These remaining cells are removed by 
aspiration into a four-liter bottle, each 
pool containing between 3>500 4i^oo cc. 
The pooling is done in a sterility room 
and is handled in a manner similar to that 
used in pooling plasma. The cells are 
filtered through a gauze lilter contained 
within the pooling bottle. The cells arc 
thoroughly mixed by gentle agitation and 
arc allowed to stand at room temperature 
for about four hours, after which cultures 
are made to determine sterility. Ap- 
proximately 5 cc. of cells are seeded in a 
30 cc. rubber-stoppered serum bottle con- 
taining 20 cc. fluid thioglycollatc medium. 

After the initial culturing, a 1:50,000 
dilution of phenyl mercuric borate is 
added as a preservative. The pools arc 
then placed in a refrigerator for ap- 
proximately forty-eight hours before being 
dispensed. At the end of forty-eight hours 
the first cultures are checked and a second 
set of cultures is prepared at the time of 
dispensing. 

Dispensing. The cells are dispensed by 
positive pressure directly from the pool into 
the bottle which is used for drying. The 
cells must be diluted before shell freezing 
prior to desiccation can be accomplished. 
Since all the plasma has been removed, 
the cells are a heavy thick mass; there- 
fore, 50 cc. of cells is dispensed into a 
sterile rubber stoppered 400 ml. round 
bottle containing 200 cc. normal saline 
solution. 

Shell Freezing. The procedure followed 
in shell freezing the cells is that outlined by 
Strumia and McGraw’’ and used in our 
laboratories for shell freezing of plasma. 
The cells are mechanically shell frozen by 
rotating the bottle to i r.p.m.) with 
12 mm. immersion in alcohol cooled to 
minus 3o°c. The time required for this 
procedure is between forty-five minutes 
and one hour and with the machine we 
are now using twelve bottles can be frozen 
every hour. 

When the cells are frozen, the bottles 


arc placed in a storage cabinet at minus 
20°c. until they arc to be desiccated. 

Drying. The standard apparatus'’ used 
can dry twenty-four bottles of red cells 
every twenty to twenty-two hours. Drying 
of the red cells from the frozen state is 
accomplished by low temperature water 
condensation in vacuo. 

The dried plasma obtained with this 
apparatus is a light, porous material, 
with a distinct crystalline structure and 
may readily be reduced to a llulTy powder 
by shaking the bottle. On the other hand, 
the red cells, though they are porous and 
have a crystalline structure after drying, 
cannot be reduced to a powder through 
shaking. They must be removed from the 
bottle, placed in a sterile mortar and 
ground to a fine powder. This process is 
carried out in a sterility room with all 
necessary aseptic technic. As soon as the 
material has been reduced to a line powder, 
it is dispensed into 4 ounce sterile powder 
jars with screw caps. 

The final product is a rust}' brown fine 
porous powder, containing not more than 
I per cent moisture, readily' soluble in 
water. When re-dissolved in normal saline 
solution, smears stained with Wright’s 
stain show no definite cellular structure, 
the red cells, as one would expect, are 
completely disintegrated during the dry- 
ing process. 


CLINICAL USAGE 

The dried red cells, as produced with 
the described procedure, have been used 
with success. 'The material was sent to a 
few private practitioners to determine 
whether or not production of this product 
was feasible. Since then requests for 
these dried cells have been received from 
other phy'sicians. Reports received on the 
usage have been very gratifying. One 
physician writes that he used these cells 
on a chronic indolent ulcer of the leo- 
with remarkable progress in clearing up 
oI infection and in epithelization. Another 
report received was on a very severely 
ulcerated ulcer of the leg with infection; 
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dried red blood cells improved the condi- 
tion much and healing was rapid. Other 
reports have indicated the use of dried 
cells on indolent ulcers, slow healing 
processes of various types and on burns. 
This treatment has appreciably hastened 
the healing of all cases in which it has 
been used. 

Dried red cells are now being distributed 
free of charge to all physicians and hospi- 
tals in North Dakota. Accumulated reports 
may give interesting data concerning their 
use and may lead to the further develop- 
ment of a better product. 
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Hemostasis is essential to primarj' wound healing. The formation of a 
hematoma within a wound prevents eoaptation of the wound margins, 
prolongs cicatrization, and predisposes to infection. If large clots develop 
in wounds, evacuation may be necessar3f; but opening a wound to remove 
blood or serum invites infections. 

From “Operations of General Surgerj'” by Thomas G. Orr (W. B. 
Saunders Company). 



ACROMIOCLAVICULAR JOINT INJURIES 

A MODIFIED CONSERVATIVE FORM OF TREATMENT 
Captain David Goldberg 

IviEDICAL CORPS, ARMY OF THE UNITED STATES 


I N our experience, the most frequent 
injury to the shoulder joint, which is 
incurred during infantry combat train- 
ing, is that to the acromioclavicular joint. 
This injury is usually the result of a direct 
downward and forward blow upon the 
upper portion of the scapula. A forward 
somersault over a small obstacle should 
be executed with a roll and thus avoid 
any direct trauma to one particular area. 
Occasionally the soldier slips and instead 
of rolling, he lands on the “top of the 
shoulder.” The sudden shock is then 
absorbed in the area of the dorsal aspect of 
the acromion and the spine of the scapula. 
The force tends to push the scapula down- 
ward and forward. 

The articular surface of the acromion 
faces upward, inward and forward against 
the outer aspect of the clavicle. A down- 
ward, forward and outward force on the 
scapula tends to shear the articular surface 
of the acromion away from the clavicle 
in its forward plane. 

There are two strong ligaments which 
resist this shearing motion: (i) The 
superior and inferior acromioclavicular 
ligaments which surround this small joint; 
(2) the coracoclavicular ligament which is 
divisible into two parts, viz., the conoid 
and trapezoid ligaments. . 

The acromioclavicular ligament, being 
the weaker, gives way more readily. An 
injury of moderate severit3f results in a 
sprain of this ligament. A more severe 
injury may rupture part or all of the fibers 
composing the acromioclavicular ligament 
and result in variable degrees of sub- 
luxation. A very severe injury may also 
rupture the coracoclavicular ligament, 
either partially or completely. Hence, the 
extent of sprain or rupture varies directly 
with the severity of the trauma. 

The downward pull on the acromion is 


exerted by the weight of tlie upper e.\- 
iremily plus the pull of the pcctoralis 
major and the latissimus dorsl. The upward 
pull on the clavicle is exerted by the 
upper libers of the trapezius. Both forces 
tend to maintain a strain on traumatized 
ligaments or a separation of partially, 
ruptured ligaments. 

The largest number of these injuries 
which wc encountered were those varying 
from a severe sprain to a partial rupture 
of the acromioclavicular ligament. Most 
of these cases showed no evidence of sub- 
lu.xation. About 35 per cent showed vari- 
able degrees of mild subluxation. 

It was believed that any form of fixation 
wliich would hold the clavicle down and 
push the acromion up would force the 
surfaces of the acromioclavicular joint 
together. This would alcviate a constant 
strain on the contused or partially ruptured 
ligaments and promote healing. 

Since most of our injuries were severe 
sprains or those with a minimal degree of 
subluxation at the acromioclavicular joint, 
operative intervention appeared unneces- 
sarjL An attempt was made to secure some 
form of conservative treatment which would 
be practical, easj' to appK' and answer the 
purpose from a mechanical point of view. 

Thorndike and Quiglej',^ Hart,- Shaar,-'’ 
Benson,-* Gopher,-' Trynin,® Mercer," Key 
and Conwell^ and man}’- others have all 
described various modifications of con- 
servative treatment for this type of 
injur}'. The author claims no originality 
for this method of treatment, for in reality. 
It IS a modification of that used by many 
other surgeons. 

A three-inch roll of adhesive, two soft 
felt pads measuring 3 inches by 2 inches 
by inch, any skin glue or adherent, and 
one pound bag of weight is all that is 

necessary. The area of the back, shoulder 
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and forearm to be covered by the adhesive the back, to end close to the area where 
are first painted with the skin glue. This the first adhesive plaster was started. A 
prevents slipping of the adhesive and one pound bag of weight jis then strapped 



Fig. I. Front view of sling applied to the 
patient. 


protects the skin. One pad is placed over 
the distal end of the clavicle. The other 
pad is placed over the ulna, just distal to 
an imaginary line dropped from the 
inner border, of the biceps brachii when 
the elbow joint is flexed to a right 
angle. (Fig. 2 .) It is not necessary to 
exert any tension on the adhesive. The 
first strip is carried over the upper pad, 
down to the flexed forearm. (Fig. 3.) The 
second strip of adhesive is started just 
distal to the upper pad, face to face with 
the first, to which it is adhered. The fore- 
arm is held at about 85 degrees of exten- 
sion. This second strip of adhesive is 
carried around the ulnar aspect of the 
flexed forearm, from behind — forward, 
under the lower felt pad. The adhesive 
part extending from the forearm to the 
upper pad is covered with a third piece of 
adhesive. The second strip of adhesive is 
continued over the upper pad and down 


n 



Fig. 2. Rear view of sling applied to the 
patient. 


to the dorsum of the wrist joint. (Fig. i.) 
In this manner, the adhesive plaster 
between the upper and lower pads is 
covered face to face in order to avoid any 
exposed adhesive surface. The patient is 
encouraged to be up and about the ward or 
to sit in a chair as much as possible. 

The mechanics of this dressing is based 
upon the principle of a second degree 
lever. The fulcrum is located at the lower 
felt pad. (Fig. 4.) The downward force 
on the lever is composed of the weight of 
the forearm, hand and bag of weight. The 
upward force on the lever is exerted on 
the short arm just proximal to the lower 
felt pad. This upward force is carried to 
the humerus, which in turn, elevates the 
glenohumeral joint, thus raising the scap- 
ula and the acromion. The downward pull 
on the adhesive depresses the clavicle. 

Simple sprains of the acromioclavicular 
ligaments are held in this form of “lever 
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dressing” until all symptoms subside. 
In our experience this has usually been 
necessary from four to fourteen clays, 
depending upon the severity of the injury. 


hospitalized more than four weeks. A 
patients were asymptomatic and had a lull 
range of strong, active motion upon dis- 
charge to full military duty, 

DOWNWABt) PULL 


ypPER FELT PAD 



LOWER FELT PAD 


Fig. 3. Schematic drawing demonstrating how 
the three strips of adlicsive are ap()Iicd. The 
broken line demonstr.ates tlie adherent side 
of each strip. 

When the case presented showed evidence of 
a mild subluxation, either clinically, roent- 
genologically, or both, the sling was kept 
intact for a period of three weeks. No 


OM CLAVICLE 


t 

UPWARD PUSH OM 
ACROMION 

t 

UPWAPD FORCE 

ON HUMERUS 

I WEIGHT OH forearm 
fulcrum on adhesive 

Fit:. 4. A drawing to demonstrate the mechan- 
ical jminciplcs of tlie sling. 

CONCLUSION' 

A modified “lever type” adhesive sling 
has been used in the conservative 
treatment of injuries to the acromio- 
clavicular joint. The injuries varied from 
those of simple sprains to mild disloca- 
tions. All patients returned to full military 
duty. In the author’s experience, this mod- 
ified form of conservative treatment for 
the more usual injuries to the acromio- 
clavicular joint has met with satisfactory 
results. 



stiffness of the shoulder or elbow joints was 
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encountered after the sling was removed 
in any of these cases and all were returned 
to full military duty. 

SUMMARY 

Approximately fifty-three patients with 
mild to moderate injury to the acromio- 
clavicular joint were treated with the “lever 
type” of sling described. Sixty-five per cent 
were simple sprains. Thirty-five per cent 
were diagnosed clinically and radiologically 
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Immobilized for three weeks. No case was 
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MEAN DISPOSITION OF TIBIAE SHAFT FRACTURES 


Lieut. Joseph E. Brumback, Jr. 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


S INCE it is well known that fractures 
of the tibial shaft are among that 
group of fractures more prone to 
non- and mal-union, an analysis of the 
statistical data of such fractures from the 
point of view of long-term results should 
be of interest. 

Material. The cases reviewed were 
gathered from the clinical records at an 
Army General Hospital within the United 
States. In selecting the material, only 
cases that truly represented tibial shaft 
fractures were included. Thus Pott’s frac- 
tures, tri-malleolar fractures, and fractures 
of the tibial plateau were excluded, as 
were fractures that mainly involved the 
femur and knee joint with minor involve- 
ment of the tibia, or fracture of the 
astragulus and os calcis with slight tibial 
malleolar involvement. These cases cov- 
ered a two and a half year period and 
for the most part the patients were 
evacuees from the various combat theaters 
of the world. They include both simple 
and compound fractures, and these will 
be considered together for the sake of com- 
parison. That more tibial fractures were 
treated is obvious, but an effort is made to 
consider only a selected group. This group 
numbers 120 cases, fifty-two (43 per cent) 
of which were compound, and sixty-eight 
(57 per cent) of which were simple. It is 
to be remembered that other fractures were 
present for the most part in these cases. 
The accompanying fractures ranged from 
fibular fractures of the same leg to con- 
comitant fractures of the pelvis, patella, 
femur or bones of the ankle; but all cases 
fulfill the requirement of a tibial shaft 
fracture. 

Initial Treatment. Initial therapy in 
most of the cases of simple fracture was 
the application of the Army leg splint and 
evacuation through the medical chain to a 


Field or Evacuation Hospital, where closed 
reduction was accomplished and casts 
applied. Many of these cases arrived with 
the second cast on, these being usually in 
excellent condition and the fractures in 
good position. Compound fractures usually 
received initial sulfa therapy locally and 
the Army leg splint was used. Debride- 
ment and open packing with vaseline 
gauze and application of a cast were usually 
carried out at the Field or Evacuation 
Hospitals. In more recent cases, courses 
of intramuscular penicillin have been used 
at times, effecting a seemingly somewhat 
earlier reduction in drainage. These cases 
usually arrived with their third or fourth 
cast intact and in good condition.' 

Analysis. Table i gives a breakdown 
of the cases from the point of view of the 
region of the shaft that was fractured. 


Table 1 



Simple 

Compound 

Total 

No. 

Per 

Cent 

No. 

Per 

Cent 

No. 

Per 

Cent 

Upper third. ... 

5 

7 

18 

35 

23 

19 

Middle third. ... 

13 

19 

10 


23 

'9 

Lower third .... 

50 

74 

24 

1 

46 

74 

1 62 


68 


52 


120 



The more even distribution of the com- 
pound fractures along the shaft of the 
tibia is to be expected, for most of these 
occurred as a result of 000013^ action. 

Other fractures were present in the group 
of sixt3^-eight simple fractures in sixt}^ 
cases (88 per cent). Other fractures were 
present in the group of compound fractures 
in thirt3'^-four cases (65 per cent) of the 
fift3'^-two cases. 

Table II gives the mean disposition of 
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Table ii 



Simple 

i Compound ; 

Total 

Disposition 

1 

No. 

5 I 

Per 1 
Cent 

1 i 

■No. 

Per 

Cent 

1 

! No. 

Per 

Cent 

Dutv 

1 

i 


=4' 

1 

46 

i 

7h ' 

<■>3 





Uiscliargccl 

6 1 

9 

trt j 

3' 

22 

18 

Other 

1 I ' 

16 

^ 12 

23 

1 

1 2^ ' 

1 



1 


68 ^ 

1 



1 

1 120 ■ 

' 1 

1 


the cases thus far completed. Return to 
duty can be construed as a satisfactory 
result. The fact that a certificate of dis- 
ability discharge was given, by no means 
precluded the possibility of the soldier 
returning to productive civilian life. The 
result “other” means for the most part 
that the soldier was transferred to another 
general hospital either nearer his home or 
for further treatment of some other condi- 


tion; for example, peroneal nerve paralysis, 
of which four occurred in the whole group, 
one with a simple fracture and three with 
compound fractures. 

Thus 75 per cent of simple, and 46 per 
cent of the compound fractures were re- 
turned to duty, with an average of 63 per 
cent of the cases being so terminated. 
In this total group of cases, twenty-six 
soldiers required operation, ranging from 
curcttemcnt to bone gralting. Ten of the 
operations were performed on simple frac- 
tures, three of the.se being returned to duty. 
Sixteen operations were performed on the 
group of compound fractures, ten of which 
ultimately returned to duty. 

SU.MMAUY 

The mean disposition of therapy in a 
group of compound and simple tibial shaft 
fractures has been presented with an 
average of 63 per cent of all patients being 
returned to duty. 





THE VENOUS CIRCULATION IS AUDIBLE THROUGHOUT 
THE SYSTEM AND IN FIBROID UTERI 


Louis Drosin, m.d. 

Attending Gynecologist and Obstetrician, Beth David Hospital 
NEW YORK, NEW YORK 


S INCE publishing my article in 1922,^ 
dealing with the fetal heart sounds, 
I have pursued ausculatory research 
in that field until I have hit upon the 
observation which forms the theme of this 
article. 

Women have often told me that during 
their pregnancies they felt fetal move- 
ments at ten weeks of its duration. I 
followed this lead and I have heard so- 
called fetal heart sounds even at nine 
weeks of gestation with the only difference 
that they were of a much lower pitch 
than at four months or over; in fact I 
frequently had to strain my ears to hear 
them. I did not, for a time, venture to 
listen for them at an earlier period; if I 
did, I would have heard them earlier. 
The low pitch and apparent weakness of 
the sounds I attributed to the youthfulness 
of the fetus. Thus I continued for a number 
of years until I encountered a few abor- 
tions, miscarriages and premature births 
which I had occasion to examine a day or 
two previous to such interruption; and 
it was found that the fetus had either 
been absorbed already or it was macerated. 
It then dawned upon me that, in order to 
obviate further diagnostic errors, a bony 
medium might be a better conductor of 
sound and, if so, a better interpretation 
might be made through such auscultation 
I forthwith listened at, on, in front of and 
behind the anterior superior spine of the 
ilium even at a week or two of pregnancy 
and in non-pregnant women and in men 
and was awarded with the same results. 
There were low pitched sounds but par- 
taking of all other qualities of the fetal 
heart. I concluded that since the arterial 
pulse can in most cases be heard syn- 
chronously, this can be nothing else but 


the venous pulse rate which is audible only 
instead of being palpable. Long before 
this observation I obtained identical find- 
ings in large fibroids of the uterus. That 
bruits resembling uterine souffles of preg- 
nancy ■ are occasionally heard in fibroid 
uteri is mentioned in text books. Two such 
cases have come to my notice. While 1 
found no more uterine bruits, I heard in 
most cases a rapid, rhythmic sound of low 
pitch but sufficiently audible and having 
the characteristics of the fetal heart; that 
is, its rapidit}'- was about twice the rate 
of the maternal heart with the irregularly 
alternating single and double beats of 
the fetal heart which latter I have amply 
written about in 1925.^ At times the venous 
sounds are so low that one only experiences 
a consciousness of their presence and rate. 

While the venous sounds, excepting 
those of the uterine fibroids may be heard 
at the least expected part of the body, 
it is best heard at the anterior superior 
spine of the ilium, the iliac fossa, the 
symphysis pubis, the upper part of the 
coccyx, the lumbar and sacral vertebra 
and over the long bones of the thighs and 
legs; and frequently over Pourpart’s liga- 
ments. In other words, they are best heard 
through the medium of bones or layers 
of muscles or both through which the 
veins cannot be readily compressed and 
the pulsations obliterated. Examples of 
muscle media instrumental in facilitating 
the audibility of the venous circulation 
are the muscles over (and including) 
Poupart’s ligaments, fibroid uterus and 
pregnant uterus. The heart-like pulsations 
of the venous circulation is caused bj"^ 
the flapping of the venous valves in their 
encounter with the stream of circulating 
blood. It does not mean that the sounds 
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can be heard with equal clarity' in all the 
areas mentioned, and in some of these 
areas they may at times be entirely 
inaudible. 

In the beginning, before your cars arc 
attuned to pick up these low pitched 
tones, select patients with normal or slow 
pulse rates; then count the pulse and 
impress on your mind its rate and rhythm. 
Listen for the venous circulation with the 
mouth of the stethoscope aimed at fitting 
snugly against the contour of the bones 
(not against the flesh) in order that there 
might be no leakage of sound. It may take 
one-fourth to one-half minute for the audi- 
tory transition to take place when the low 
pitched rapidity of the venous pulsations 
supersede the higher pitched, slower, ar- 
terial pulsations. Count. The venous pul- 
sations will be more rapid and irregularly 
alternating single and double beats. If 
both pulsations are present, two or three 
of the venous beats will be heard between 


the arterial pulsations, depending upon 
whether they be single or double at 
that moment. If in doubt whether 
3'ou arc hearing the venous circulation 
or weak arterial pulsations, count the 
venous pulsations and compare with the 
radial pulse rate. The difl’ercncc will be 
readily ascertained. At times the venous 
circulation is so distinct that it will help 
to make further elicitations comparatively 
easy. If not heard readily in an environ- 
ment of quietude, concentrate your audi- 
tion by pricking up your cars, closing your 
eyes and furrow your brow; and do not 
forget to eliminate friction sounds often 
caused by stethoscope. 
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CAVERNOUS HEMANGIOMA OF THE SPLEEN* 

Edwin H. Stewart, Jr., m.d. 

BALTIMORE, MARYLAND 

H emangioma of the spleen, a growth of these primitive cells. Why 
relatively rare condition, was re- hemangiomas assume a capillary or cavern- 
ported for the first time by Vir- ous configuration and why they occur at 

all is imperfectly understood. 

The incidence of benign hemangioma of 
the spleen is approximately .i per cent. 
In 1927, Krumbhaar^ reported one case in 
6,500 autopsies. Kellert,'* in 1932, re- 
ported three cases in 1,900 autopsies and 
considered this a high percentage. Schot- 
tenfeld and Wolfson® in 1937, cited four 
cases in 2,800 autopsies. In 1942, Pines 
and Rabinovitch® reported six cases of 
benign hemangioma of the spleen as 
incidental findings in 3,676 autopsies and 
stated that there was no clinical evidence 
of such a lesion. In a comprehensive 
review of the literature, Pines and Rabino- 
j 11 I- ^**1 vitch® reported forty-two cases of benign 

L i i ■ hemangioma of the spleen. Fifty per cent 
Fig 1 Surface of spleen shoeing the rent on the „f r-Lpcp paqes were found at Operation and 
diaphragmatic surface, S P.5.789 cent were incidental 

chow in 1846. Since then, little Information findings at autopsy. In i 943 > Stuhlinger“ 
has been contributed to the general reported a case of giant cavernous heman- 
knowledge of this condition. For a sum- gioma of the spleen in which that organ 
mary of the academic aspects of this weighed 4,700 Gm. The patient presented 
subject, the reader is referred to the article himself because of symptoms resulting 
by Pines and Rabinovitch.^ from a large abdominal mass. After re- 

The pathogenesis of benign hemangioma moval, 2 liters of bloody fluid were found 
is still undetermined. A developmental in the hemangioma. In only three of the 
anomaly in the structure of certain vascu- reported cases did preoperative rupture of 
lar segments may be responsible for this the hemangioma necessitate splenectomy, 
lesion. Matas® and Delafield and Prudden- Haines and McIIroy,® in I 933 > re- 
maintain that hemangioma is composed of ported a case in a forty-three-year old 
the same cellular elements that give rise white female who, with no history of 
to primordial blood vessels. In accordance trauma, complained of severe epigastric 
w ith this they believe that the hemangioma pain of twenty-four hours’ duration, which 
is the result of disordered, spontaneous was followed by nausea and vomiting. On 

' r rom the Departments of Surgerj and Pathology, School of Medicine, University of Maryland. Aided by a 

grant from the Syndey M. Cone Research Fund. 
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admission the patient was scmicomatosc 
and evidently in shock from blood loss. 
A tentative diagnosis of perforated gastric 


An appcndicectomy was performed al- 
though that organ appeared normal. 1 he 
■McBurncy incision was closed and an 



Fig. 2. Section of spleen showinp; tire cavernous irenranpionin 
ami site rupture. S.P..5t78o. 


ulcer was made. Immediate operation 
was performed, and a spleen containing 
a ruptured hemangioma was removed. 
The patient died forty-eight hours ])ost- 
operativel)'. 

In 1939, Nesler et al.“ reported the first 
case of ruptured hemangioma of the spleen 
successfully treated by splenectomy. The 
patient was a white male, age forty, 
admitted with severe pain localized in 
the left side of the upper abdomen and 
referred to the left shoulder. The abdomen 
was rigid. The patient appeared acutely' 
ill. The white blood cell count was 16,000. 
Physical findings suggested a perforated 
gastric ulcer. Operation was immediately 
performed. A ruptured hemangioma of 
the spleen was removed. The patient had 
an uneventful recovery except for super- 
ficial infection of the wound. 

Cole and Forsee,^ in 1940, reported a 
case in a twenty-seven-year old Armj' 
officer who had sudden intermittent pain 
in the upper abdomen associated with 
vomiting. The abdomen was distended 
and tender throughout. The white blood 
cell count was 15,200 and hemoglobin 
was 80 per cent. A tentative diagnosis of 
acute appendicitis was made. The abdo- 
men was opened through'^* a McBurney 
incision and blood welled into the wound. 


upper abdominal incision was made. Free 
blood was evacuated from the jjeritoneal 
cavity. A spleen containing a perforated 
hemangioma was removed. The post- 
operative course was uneventful. 

The purpose of this paper is to add to 
the above reports a case of ruptured 
cavernous hemangioma of the spleen. It 
was mistakenly diagnosed as acute ap- 
pendicitis and was successfully treated by 
splenectomy. 

CASE REPORT 

L. W., Chart No. 82835. A white boy, age 
sixteen, was admitted to the University 
Hospital because of generalized abdominal 
cramps of twenty-four hours’ duration. There 
was no history of nausea or vomiting. Three 
weeks prior to admission he was hit by an 
automobile. He sustained abrasions of his left 
shoulder but this did not hinder him from work- 
ing on a farm. The patient was first seen in the 
Accident Room with a temperature of ioi°f., 
respirations 24, pulse 110, and blood pressure 
120/80. The white blood cell count was 19,000. 
The urine was normal. Examination of the 
chest revealed dullness at the left base. The 
left diaphragm seemed fixed. A^'-ray of the chest 
revealed no positive findings. Severe pain and 
tenderness throughout the entire abdomen was 
noted but the tenderness was more marked in 
the left upper and right lower quadrants. Some 
rigidity with moderate muscle spasm was 
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present. A tentative diagnosis of acute ap- 
pendicitis with early spreading peritonitis was 
made. Under spinal anesthesia the peritoneum 
was opened through a McBurney incision. The 
abdomen was found to contain a large amount 
of bright red blood. The McBurney incision 
was immediately closed and a left upper para- 
median incision was made. Numerous small 
blood clots were seen floating in a pool of 
blood, approximately 750 cc. Upon palpation 
of the spleen, a large rent in the superior pole 
was found. (Fig. i.) Several large blood clots 
were adherent to the left diaphragm. The free 
blood was evacuated. The liver, stomach and 
duodenum were found to be normal. Sple- 
nectomy was performed without drainage. The 
postoperative course was uneventful' and the 
patient left the hospital sixteen days after 
operation. 

The spleen weighed 450 Gm. and measured 
16 by II by 7 cm. A large rent was present on 
the diaphragmatic surface. (Fig. i.) Grossly, 
multiple hemorrhagic cysts were seen which 
occupied most of the splenic substance. They 
varied from i to 3 cm. in diameter. (Fig. 2.) 
The microscopic picture showed many large 
cystic vascular spaces filled with clotted blood. 
The cystic spaces had an endothelial lining and 
a definite fibrous wall. The splenic pulp was 
normal in appearance but displaced because of 
numerous angiomatous spaces. 

SUMMARY 

A benign hemangioma of the spleen 
sometime^ ruptures causing hemoperito- 
neum and signs of an acute surgical con- 
dition of the abdomen. 


Three of forty-three reported cases of 
hemangioma of the spleen were com- 
plicated by rupture and hemoperitoneum. 

This condition, ruptured hemangioma 
of the spleen, has been most often diag- 
nosed as acute appendicitis and per- 
forated gastric ulcer. 

A case of ruptured hemangioma of the 
spleen which was mistakenly diagnosed as 
acute appendicitis is reported. This patient 
was successfully treated by splenectomy. 

REFERENCES 

1. Cole, F., L. and Forsee, J. H. Cavernous he- 

mangioma of spleen. Surgery, 8: 639, 1940. 

2. Delafield, F. and Prudden, A. A Textbook of 

Pathology, i6th ed. Baltimore, 1936. William 
Wood & Co. 

3. Haines, C. E. and McIlroy, P. T. Spontaneous 

rupture of a cavernous angioma of the spleen. 
J. A. M. A., 100: 1862, 1933. 

4. Kellert, E. Diffuse hemangioma of the spleen. 

Am. J. Cancer, 16: 412, 1932. 

3. Krumbhaar, E. B. Tumors of spleen with report on 
28 recent cases. Surg. Clin. North America, 7: 
61, 1927. 

6. Matas, R. Vascular Tumors. In Piersol, G. 'M., 

and Bortz, E. L. The Cyclopedia of Medicine. 
Vol. 12, p. 814. Philadelphia, 1934. F. A. Davis 
Co. 

7. Nesler, a. B., Faber, L. and Leik, D. K. He- 

mangioma of spleen with spontaneous rupture. J . 
Iowa M. Soc., 29: 566, 1939. 

8. Pines, B. and Rabinovitch, J. Hemangioma of the 

spleen. Arch. Path., 33: 487, 1942. 

9. Schottenfeld, L. E. and Wolfson, W. L. Cavern- 

ous hemangioma of the spleen. Arch. Surg., 35; 
867, 1937- 

10. Stuhlinger, H. Giant eavernous hemangioma of 
the spleen. Zentralbl J. allg. Path. u. path. Anal., 
80: 364, 1943- 


€ 1 ^ 



OBTURATOR HERNIA 

REPORT OF AN OPERATION FOR IRREDUCIBLE INCARCERATION 

Paul Pernworth, m.d. 

Altcntling Surgeon, Si. EU/ahclU's Hospital, Granite City, Illinois 
VENICE, ILLINOIS 


I N 1938, Watson collected 420 cases of 
reported obturator hernia since the 
first published observation of this un- 
common entity by Arnaud dc Ronsil in 
1724. An analysis of this series showed 
that the hernia occurred with about equal 
frequency on the right and left side, and 
in twenty-one instances it was bilateral. 

A personal review disclosed seven cases 
which appeared in the international litera- 
ture in the past twenty years. None of 
these was accompanied by the complica- 
tion of irreducibility which characterized 
the clinical findings in our patient. 

Obturator hernia, as the name suggests, 
is an abnormal protrusion of an intra- 
abdominal viscus through the obturator 
foramen in the bony pelvis. This foramen 
transmits the obturator nerv'^e and vessels, 


about the canal entrance. This together 
with attenuation of the fascial supporting 
structures in the pelvis, sets the stage. 
Precipitating factors arc those which pro- 
duce sudden increases in intra-abdominal 
pressure, i.e., coughing, sneezing or lifting. 

Preoperatively, the existence of an 
obturator hernia may be suspected, but 
the diagnosis is seldom made before 
laparotomy. The clinical picture is one 
of small bowel obstruction, usuall^^ com- 
plete, with the absence of stools and 
llatus and with persistent vomiting. The 
Howsliip-Rombcrg sign was present in 
16 per cent of 396 cases. Adequate study 
must be the rule with these patients 
particularly with regard to surgical prep- 
aration, for the mortality is high, 66 per 
cent in Watson’s series. 


and is partially closed by a durable Although two surgical routes, the ab- 
fascial membrane. Almost invariably it is dominal and the obturator are thcoreti- 
a segment of small bowel that is found cally available, the latter maj^ be discarded 
contained in the hernial sac, and this in favor of a mid-line or lower rectus 


sac follows the course of the obturator incision. An approach directly to the 
nerve through the canal. In 1840, Howship obturator foramen through an incision 
described an important diagnostic sign placed medial and inferior to the femoral 
which was later confirmed by Romberg canal is dangerous, and may require a 
(Howship-Romberg phenomenon). This supplementary laparotomy for proper ex- 
consists of paresthesia and subjective pain posure and successful disposition of the 
from the hip downward to the knee along hernia, 
the antermedial aspect of the thigh. This 

corresponds to the anatomical distribution case report 

of the obturator nerve, and is apparently 

produced by pressure on the nerve from the . ^362) a widow, age sixty- 

sac and its contents in the obturator canal, f years, was admitted to St. Elizabeth’s 


in tiie uDLurator canau tt . t — ^ 

Obturator hernias occur most frequently y -55 p-M- on April 22nd with the 

in the thin, asthenic elderly women, who severe pain in the left lower 

have borne many children. These con- SorA''rtS‘r ^ 

ditions favor the absence of sufficient Anrll iStL “ history revealed that on 

.upportin, fat in the tettopetitonea, ateas ^ 
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vaguely sick and went home to bed. Two hours 
later she was seized with excruciating, inter- 
mittent pains in the lower left abdominal 
quadrant, radiating into the thigh. A few 
minutes later she vomited a large amount of 
bile-stained fluid with considerable force. The 
patient tolerated this condition for three days 
without relief, then agreed with the family that 
medical consultation was advisable. 

On arrival at the hospital the patient ap- 
peared acutely ill. She was extremely dehy- 
drated, the teeth were covered with sordes, 
and the tongue was dry and furry. Observation 
disclosed a thin distended abdomen with 
peristaltic waves sweeping from the ensiform 
to the pubes. A high-pitched tinkling sound 
was easily audible and on percussion a resonant 
tympany was elicited. Physical examination 
exonerated the usual superficial sites (femoral- 
inguinal-umbilical) for bowel incarceration. 
Rectal examination and subsequent barium 
enema furnished completely negative findings. 
On admission the temperature was 97.6° f ., 
pulse 84, respirations 20, blood pressure 124/70. 
Blood was type 0; Kline test was negative; 
there were 4.5 million red blood cells; hemo- 
globin was 97 per cent; white blood count was 
18,900; there were 7 immatures and 1 1 lympho- 
cytes. Five days later the red blood count was 
5.1 million and the leucocytes had dropped to 
7,500. Examination of the urine was normal. 

Review of the family history furnished no 
pertinent information except to eliminate 
carcinoma as the cause of death in the patient’s 
mother, father and ten siblings. 

The patient stated that on December 26th, 
(four months prior) she experienced an attack 
of abdominal pain and vomiting similar to the 
present illness, but relatively less severe, 
which terminated spontaneously in twenty-four 
hours. 

A continuous Wangensteen suction was 
started and fluids (5 per cent glucose with 
vitamin n in saline) were administered intra- 
venously with very favorable effect on the 
distention and vomiting. After three days of 
preparation the patient was considered ready 
for surgery. 

On April 26th, under local (0.5 per cent 
metycaine) anesthesia supplemented with in- 
travenous pentothal (i.o per cent), a lower 
right rectus incision was made through the 
thinned abdominal wall and the peritoneal 


cavity opened. There was no free fluid present. 
Due to the gastric suction, the intestines were 
not unduly distended and excellent visualiza- 
tion of the pelvis was obtained with the patient 
in the Trendelenburg position. The site of 
obstruction was easily discovered. A small 
loop of mid-ileum had become impacted in the 
left obturator canal. The bowel serosa appeared 
moderately injected and inspection revealed 
•many broad sheets of tough fibrous tissue 
which intimately fused the involved intestine 
with the parietal peritoneum surrounding the 
obturator foramen. It appeared that this was 
a condition of rather long standing. Evidentlj'^ 
the incarceration had suddenly become com- 
plete, transforming the partial obstruction 
into an acute emergency. 

All attempts at reduction of the hernia by 
gentle traction were unsuccessful. Bimanual 
efforts, with pressure directed from outside 
the obturator canal also failed to release the 
bowel. Finding it impossible to effect reduction, 
it was decided to circumvent the obstruction. 
The afferent and efferent loops of bowel were 
identified and the serosa approximated by a 
continuous Lembert suture of fine cotton. A 
three-inch side-to-side entero-enterostomy was 
then completed. A No. 12 F. Pezzar catheter 
was placed in the small intestine distal to the 
anastamosis by a modified Stamm technic. 
This catheter was brought out through a 
separate stab incision, and was to function as a 
route for alimentary feedings during the con- 
valescence. Two Gm. of sulfanilamide powder 
was dusted over the pelvic peritoneum and 
closure of the incision effected with interrupted 
sutures of No. 40 cotton. 

The postoperative course was moderately 
stormy for seventy-two hours. Continuous 
gastric suction was required to control disten- 
tion and opiates were administered to relieve 
the severe pelvic discomfort. On the fourth 
postoperative day, considerable flatus was 
passed and constituents of the enterostomy 
feedings (digested protein-dextrose-cod liver 
oil and soluble vitamins) were noted in the 
soft formed stool. Tests for urobilinogen in 
the feces at this time were strongly positive 
indicating a patent anastamosis. The incision 
healed by primary union and on May ist (the 
fifth postoperative day) the gastric suction 
was removed and a soft diet administered 
orally. This was well tolerated by the patient 
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who was now pain free. On the following clay 
the enterostomy feeding tube was withdrawn 
leaving a small fecal fistula which ceased 
draining forty-eight hours later. The patient 
beeame ambulant on May 5th and was dis- 
charged from the hospital in satisfactory con- 
dition on May 12th after a stay of twenty-one 
days. There has been complete bowel patency 
to date. 
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Disruption or eventration of abdominal wounds usually occurs 
between the seventh and eicventb days after operation, after tbc use of 
vertical incisions closed with catgut. Wound infection, drainage, cough or 
other strain favors the disruption. After a secondary closure, a secondary 
eventration may occur. 

From “Principles and Practice of Surgery” by W. Wayne Babcock 
CLca & Fcbiger). 



SPLENOSIS 


INTRAPERITONEAL TRANSPLANTS FOLLOWING TRAUMATIC RUPTURE OF THE 

■ SPLEEN 

George H. Bunch, m.d: and Charles G. Spivey, m.d. 

COLUMBIA,^ SOUTH CAROLINA 


I N experimental animals splenic tissue 
may be readily transplanted. Von 
Stubenrauch^® found on autopsy intra- 
peritoneal transplants in dogs that had 
had crushed splenic pulp placed through- 
out the peritoneal cavity after splenectomy 
done three months previously. Marine and 
Manley^® and later Perla^"* have suc- 
cessfully transplanted splenic tissue into 
the abdominal walls of white rats. 

Were such experimental work done 
upon the human the results would be 
similar. We now know that under favor- 
able conditions the human peritoneum 
has the ability to domicile as autografts 
fragments of splenic tissue that remain in 
the peritoneal' cavity after traumatic rup- 
ture of the spleen. Hamrick and Bush,^ in 
1942, found in foreign literature only 
seven cases and in American literature 
three cases of multiple peritoneal trans- 
plants that had been discovered at celiot- 
omy or at autopsy done months or years 
after splenectomy had been performed for 
traumatic splenic rupture. These, with a 
case of their own, make a total of eleven 
cases that have been reported. Buch- 
binder and Llpkoff® have suggested spleno- 
sis as a descriptive name for the condition. 
Gill,' in 1944, removed a mass of splenic 
tissue the size of a hen’s egg from the 
left chest wall near the tenth rib of a 
negro man of fifty-two, four years after 
splenectomy had been done for a per- 
forating gunshot wound of the spleen and 
of the diaphragm. Only diseased spleens 
rupture spontaneously and no case of auto- 
transplantation has been reported follow- 
ing spontaneous rupture. 

Von Stubenrauch,!" in 1912, was the 
first to identify splenic nodules found over 
the peritoneum after traumatic rupture 


of the spleen as being autografts. Al- 
brecht,“ in 1896, Schilling,^® in 1907, 
Von Kuttner*® and Foltin,!^ in 1911, had 
reported having found similar intraperi- 
toneal nodules which they had thought 
to be accessory spleens. Neither in Al- 
brecht’s case nor in Schilling’s was there a 
history of trauma or splenectomy. To 
determine with certainty the origin of 
such nodules in patients who do not give 
the history of having had previous severe 
abdominal injury may be impossible. 
The number and the distribution of the 
nodules, however, may be suggestive. 
Multiplicity and wide dissemination with 
pelvic involvement from the effect of 
gravity characterize splenosis. 

Accessory spleens, with rare exception, 
are few in number and are located within 
or about the splenic region in the left upper 
abdomen. They are miniature spleens of 
identical shape and structure as the parent 
organ with hilum, capsule, trabeculae, 
follicles and pulp. Grafts, on the other 
hand, vary in size and shape. They are 
often sessile but may be pedunculated.- 
They have no hilum and blood vessels 
enter anywhere along the periphery. The 
parenchymatous structure is that of splenic 
pulp. Trabeculae are deficient and ir- 
regularly placed. Follicles occur only as 
they have survived as integral parts of 
the fragments of splenic tissue from which 
the grafts have sprung. 

Accessory spleens are not rare. In a 
series of autopsy examinations done upon 
subjects of all age groups Adami and 
Nichols^' found ' accessory spleens in 1 1 
per cent. Jolly^® found the autopsy inci- 
dence in children under seven to be 25 
per cent and Sassuchin^* in those under 
ten years to be 15 per cent. Congenital 
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anomalies arc apt to be multiple and the 
increased autopsy incidence of accessory 
spleens in young children may be due to a 


spleen shrinks to one-fourth its original 

size. . 

Severe trauma may cause immediate 



F(g. I. Splenic transplant consisting of pulp with rucliinentnry follicle (a) and 
trabeculae («), (low power). 


greater mortality rate in them from as- 
sociated developmental errors. 

Although well protected from trauma 
by position, the spleen is the most vul- 
nerable of the abdominal viscera to the 
application of blunt force. The fact that 
it is a highly vascular lymphoid organ of 
reticulo endothelial structure with large 
communicating spaces makes it peculiarly 
susceptible to injury. A storage place for 
blood, it undergoes rhythmic contractions 
from the action of involuntary muscle 
fibers in the capsule and in the trabeculae. 
With the abdomen opened the blood 
volume just before splenectomy may be 
materially reduced by the administration 
of adrenalin. In the cat after death the 


rupture of the spleen with tearing of the 
capsule and exsanguinating intraperitoneal 
hemorrhage. Laceration of the friable 
splenic pulp from trauma of less degree, 
however, is followed by hemorrhage into 
the gland that may not cause rupture of 
the capsule from tension for a week or 
more after injury. Massive intraperitoneal 
hemorrhage may follow such delayed rup- 
ture of the capsule. Oneill and Rousseau'’’ 
describe three- types of bleeding occurring 
after traumatic injury to the spleen: (i) 
Extensive rupture with immediate mas- 
sive hemorrhage; (2) small lacerations 
which ooze blood slowl}’^ over a period of 
hours or possibly days; and (3) delayed 
splenic rupture. 
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In the first and in the last of these 
classes at splenectomy, which is the only 
effective treatment, the diagnosis may be 
confirmed. In Class 2, however, the 
diagnosis remains uncertain for these 
patients are not subjected to operation. 
After abdominal injury pain referred to 
the left shoulder from irritation of the 
phrenic nerve may be from extravasated 
blood and suggests but is not pathogno- 
monic of splenic rupture. 

No one knows how many of us as 
children have had injuries to the spleen 
from trauma that did not require bed 
rest and was soon forgotten. Injury of 
this degree is probably more frequent than 
has been supposed. Spontaneous control 
of hemorrhage after rupture is possible. 
Babcock^” states that hemorrhage into 
the abdominal cavity from injuries to 
the spleen may be partly, temporarily 
or permanently arrested 'by adhesion of 
coagula or omentum over the splenic 
wound (tamponade). If we accept the 
validity of this, we may no longer be sure 
that many of the so-called accessory 
spleens are not transplants. Although the 
question of origin is of academic rather 
than of practical interest, the burden of 
proof in doubtful cases may well be upon 
the advocates of accessory spleen. 

In a review of 25,000 necropsies done at 
the University of Minnesota, J. S. Mc- 
Cartney found no case of healed splenic 
hematoma and Roettig et al.^ of the Ohio 
State University say that such a spon- 
taneous cure rarely if ever occurs. Since 
having become interested in a case of 
primary tuberculosis of the spleen with 
areas of calcification from healed tubercles 
we have seen a number of roentgenograms 
of non-tuberculous spleens in which similar 
shadows were thought to have been the 
remains of healed hemorrhagic infarcts. 
Infarction of the spleen is not rare and is 
described in text books. It is impossible to 
distinguish at autopsy a hematoma that 
has healed after trauma from one healed 
after infarction. A hematoma of either 
kind may heal with calcification. 


It should be remembered that such 
nodules, whether congenital or acquired, 
possess the qualities of normally placed 
splenic tissue and that systemic disease 
resulting from splenic dysfunction may 
recur after splenectomy if the nodules 
are not surgically removed. In congenital 
hemolytic icterus and in thrombopenic 
purpura recurrence of symptoms after 
splenectomy are an indication for explora- 
tory celiotomy in the attempt to find and 
to remove such nodules. Curtis^ reports 
the case of a child of four having primary 
splenectomy successfully done by him 
during an attack of hemoclastic crisis. 
Return of clinical symptoms and of 
characteristic blood findings after four 
years were again followed by improve- 
ment after he removed two small acces- 
sory spleens at exploratory laparotomy. 

CASE REPORT 

R. B.', age twelve, was admitted December 
21, 1943, in an acute attack of recurrent appen- 
dicitis. At appendectomy done through a 
McBurney incision there were found perhaps 
a hundred dark bluish red parenchymatous 
nodules attached to the retroperitoneum, the 
mesentery and the great omentum. They were 
not pedunculated and were of irregular shape. 
Some were as large as acorns, others as small 
as peas. Several were found in the pelvis. 
The left abdomen and the splenic region could 
not be visualized. They were obviously glands 
of some kind, enlarged hemolymph glands, 
accessory spleens or autografts of splenic tissue. 
On section the tissue macroscopically was 
splenic pulp. The distribution was not that of 
accessory spleens. Following a fall three years 
previously, the boy had had splenectomy done 
by Dr. George Benet for traumatic rupture of 
the spleen with massive intraperitoneal hemor- 
rhage. Convalescence had been uneventful 
and he had remained well except for recently 
recurring attacks of appendicitis. Since ap- 
pendectomy he has been in good health. 

Microscopical examination of a nodule re- 
moved by biopsy showed it consisted of splenic 
pulp with a peritoneal covering. This is with- 
out a doubt a case of autotransplantation fol- 
lowing 'traumatic rupture of the spleen with 
wide dissemination throughout the abdomen 
of small fragments of splenic tissue by e.xtrava- 
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sated blood. Tlic condition in this patient was 
syniptomless and of no clinical significance. 
We report tliis, the twelfth case of hs kind, 
because of its raritj'. 
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Septicaemia and Bactcriacniia arc due to the presence of organisms 
in the blood. In the former condition the organisms arc not only present 
in the circulation, but actually proliferate therein. 

From “A Short Practice of Surgery” by Hamilton Bailey and R. .1. 
McNeill Love (H. K. Lewis & Co. Ltd.). 



MEDIASTINAL EMPHYSEMA 

REPORT OF THREE GASES SECONDARY TO NECK OPERATIONS 
Captain Edwin M. Meek 


MEDICAL CORPS, ARMY 

T hat mediastinal emphysema should 
frequently follow surgical procedures 
on the neck is a logical conclusion if 
one considers the relation of the cervical 
fascial spaces to the mediastinum and the 
mechanics of breathing. A review of the 
literature does not support this conclusion. 
The purpose of this paper is to report three 
cases of mediastinal emphysema following 
neck operations and to suggest that the 
complication is much more' frequent than 
reports indicate. 

LITERATURE 

Mediastinal emphysema has been re- 
corded occasionally following thyroidec- 
tomy, more often following tracheotomy 
for laryngeal obstruction, and only rarely 
following all other procedures in the 
cervical region. Mediastinal emphysema 
was not mentioned as a complication of 
21,869 thyroidectomies reviewed in reports 
by Dobson, Seely and Rose, ^ Adams, ^ Grace 
and Weeks, ^ Glenn,”* Cochran,^ McQuillan 
and Breidenbach,® Lahey,*' and Spear.® 
Eighteen cases of mediastinal emphysema 
following thyroidectomy were reported in 
papers of Buford,® Gold,*® Keis,** Barrie,** 
and Herman.*® These included individual 
cases and seven cases collected from the 
literature. The rate of the complication 
was not stated in any of the reports. Fifty- 
two cases following tracheotomy for laryn- 
geal obstruction were reported by Neffson.*”* 
Michaels,*® Goldberg,*® Work,** Schmidt.*® 
and Barrie,** thirty of which complicated 
126 tracheotomies for laryngeal obstruc- 
tion in Goldberg’s report. The three 
cases reported following other neck pro- 
cedures include a tuberculous gland dis- 
section (Buford®), a jugular vein ligation 
(Schmidt*®), and a block dissection of the 
neck (Ackerman*®). 


OF THE UNITED STATES 

COMMENT 

Recent discussions of spontaneous and 
secondary mediastinal emphysema by Ham- 
man*® and by Schwartz, Mcllroy, and 
Warren** stressed the spontaneous type. 
However, operations that open up the 
fascial spaces of the neck with their direct 
communication to the mediastinum offer 
an ideal condition for the force of inspira- 
tion to suck air into the mediastinum. Any 
struggle during anesthesia increases this 
force. Any obstruction to the normal air 
passages transfers the effective force of 
inspiration from the normal air passages 
to the opening into the mediastinum made 
by the surgeon.** 

The presence of mediastinal emphysema 
is detected by finding over the precordium 
bubbling crepitations synchronous with 
each heartbeat, which sounds may be 
present in only certain positions of the 
patient. When once heard they are con,fused 
with no other sound. Pain similar to the 
pain of angina may be present or absent. 
Roentgenograms at times disclose the gas 
around the heart shadow and often pneumo- 
thorax, which is a common accompaniment. 
In severe cases there is respiratory difficulty 
and signs of cardiac tamponade.*® 

Asymptomatic cases require no treat- 
ment. Rest, reassurance, and analgesics 
suffice in mild cases.** Oxygen is indicated 
in cases with respiratory difficulty.® Pa- 
tients with seyere cases need the air 
evacuated from the mediastinum, which 
evacuation has been accomplished by 
aspiration*®’** or by incising the base of the 
neck to allow the trapped air to escape.*®'*® 
One patient in extremis was saved by the 
heroic measure of splitting the sternum.*® 
The free airwa}’^ which intratracheal anes- 
thesia affords is good prophylaxis.** Local 
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anesthesia obliviates any struggle from 
anesthetic induction or faulty anesthetic 
technic. In operating upon the neck it is 
well to keep moist gauze in the lower end 
of the wound to seal off the neck spaces 
from the mediastinum. 

Whereas the cases reported previously 
have been severe, often resulting in death, 
the cases in the present report have been 
mild. 

CASE UEPOKTS 

Case i. A twenty-seven year-okl white male 
was admitted March 30, 1943, for dizziness, 
precordial pain, and palpitation present since 
September, 1942. Physical examination showed 
an enlarged right lobe of the thyroid with no 
roentgenologic evidence of a substernal mass. 
There was no evidence of toxicity. On April 9, 
1942, the right lobe of the thyroid was removed 
under inhalation anesthesia. The induction was 
smooth and at no time was there respiratory 
distress or cyanosis. DilTiculty was encountered, 
however, in freeing the gland postcriorally and 
from the trachea. All bleeding was controlled 
and the wound closed without drainage. The 
patient tolerated the operation with very little 
change in pulse or blood pressure. Several hours 
after his return to the ward the patient com- 
plained bitterly of severe prccordial pain with 
radiation down the left arm. Physical examina- 
tion was normal except for precordial bubbling 
crepitations synchronous with each heartbeat. 
Roentgenogram showed subcutaneous emphy- 
sema in the neck and mediastinal cmphj'sema. 
There was no pneumothorax. Morphine sub- 
cutaneously and reassurance relieved the 
symptoms in a few minutes. The remainder of 
the convalescence was uneventful. No signs of 
mediastinal emphysema could be found after 
the third postoperative day. 

Note. Nineteen thyroidectomies have 
been done in this hospital since February, 
W43) ^rid in only the above case was any 
evidence of mediastinal emphysema found. 
The diagnosis was quite important in this 
case, especially since the patient came to 
the hospital complaining of precordial 
distress. 

Case ii. A thirty-two year-old white male 
was admitted October 17, 1943, ^YIth a self- 


inflicted knife wound of the anterior neck pene- 
trating the thyroid cartilage. A tracheotomy 
tube having been placed in the incised trachea 
and bleeding having been controlled by suture 
of the wound by the local medical ofliccr, the 
condition on admission was excellent with no 
respiratory distress and no shock. Blood pres- 
sure was 160/100; pulse was strong and slow; 
the heart and lungs were normal. Under cervical 
plexus block and local anesthesia the wound 
was thoroughly cleansed, bleeding controlled, 
tracheotomy done, and the wound repaired 
with cotton sutures. The patient was quiet and 
in good condition throughout the procedure. 
The night after admission the tracheotomy 
tube, which was too short for the patient, came 
out of the trachea. The next day subcutaneous 
emphysema was found around the tracheotomy 
opening, and bubbling crepitations synchro- 
nous with each heartbeat were heard over the 
prccordium. A larger tracheotomy tube was 
inserted under local anesthesia. By the fourth 
postoperative day there was no evidence of 
mediastinal emphysema. The patient’s further 
convalescence was uneventful, the tracheotomy 
tube being removed on the sixth postoperative 
day. 

Note. The asymptomatic mildness of 
the mediastinal emphysema called for no 
treatment except insertion of a larger 
tracheotomy tube. 


Case hi. A twentj^-seven year-old white 
male was admitted on April 23, 1945, following 
an explosion in which he received multiple 
Avounds. The most severe laceration was the 
one in the left supraclavicular region. After 
shock treatment and under cervical plexus 
block the wound was enlarged and the clavicular 
head of the sternocleidomastoid muscle was 
transected. The internal jugular vein was dis- 
sected free, and a piece of jagged metal about 
an inch across was found lodged in the base of 
the neck. Bleeding was controlled by fingers 
placed over the internal jugular vein at its 
junction with the subclavin. On releasing the 
finger the wound became filled with blood and 
milky white chjde. This was evidence that the 
mam lesion was behind the clavicle, so that 
inhalation anesthesia was started. Durina 
induction the patient strained and coughed 
and became cyanotic, having evidently de- 
veloped a larynpal spasm. Sucking sounds were 
heard around the vessels of the neck when tim 
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patient attempted to inspire against the closed 
glottis. To facilitate the exposure, the clavicle 
was severed with a Gigli saw and the medial 
fragment mobilized. There was a large tear 
about an inch long at the junction of the in- 
ternal jugular and subclavian veins on the 
lateral aspect. The thoracic duct was visual- 
ized and appeared uninjured. The vein was 
repaired with cotton sutures and the wound 
closed in layers after wiring the clavicle. Im- 
mediately after the operation bubbling crepi- 
tations synchronous with each heartbeat were 
heard over the precordium. The patient was 
heparinized and given sulfadiazine and peni- 
cillin. He had a rather stormy postoperative 
course, developing a cloudy effusion of his left 
chest which was aspirated and penicillin in- 
jected. This fluid was negative for fat. The 
third day after the accident no signs of medi- 
astinal emphysema were found. The patient’s 
symptoms and signs all subsided and he be- 
came well. His fractured clavicle was treated 
by a T-splint. On June i8th he had remained 
symptom-free for several weeks and was being 
kept in the hospital for his fractured clavicle. 
At no time did his mediastinal emphysema 
give him any distress. He never developed evi- 
dence of pneumothorax. 

Note. As this mediastinal emphysema 
was asymptomatic and mild, no treatment; 
was required for this condition. During the 
induction of the anesthesia when the 
patient strained with his internal jugular 
vein dissected out, the remark was made 
that mediastinal emphysema would proba- 
bly develop. 

SUMMARY 

1 . In two years three cases of mediastinal 
emphysema following neck operations have 
been found in one air force regional station 
hospital where these operations are rela- 
tively infrequent. This suggests that the 
complication is more prevalent than pre- 
vious reports indicate. 

2. The cases were ail mild, which is also 
a marked contrast to cases in other reports. 

3. Routine auseultation of the pre- 
cordium following surgical procedures on 
the neck will surely bring to light many 
more incidents of this entity. 
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To increase exposure, especially in the upper aljclomcn, a transverse 
vucis'tQn mtty he made through the skin and antetmt and pastevier sheaths 
of the rectus muscle at right angles to a median incision. This type of 
exposure may be indicated in certain operations tipon the gall-bladder, 
stomach, pancreas, spleen, and transverse colon. 

From “Operations of General Surgery” by Thomas G. Orr (\V. B. 
Saunders Company). 



VOLVULUS OF THE SIGMOID COLON* 


Harold E. Simon, 
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Capt. H. R. Senturia and Capt. Thomas B. Keller 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


V olvulus of the sigmoid is an 
infrequent but often spectacular 
cause of acute or intermittent in- 
testinal obstruction. Sweet^ found that 
fifty-three of 540 cases of acute intestinal 
obstruction were due to volvulus and of 
these, thirty-six involved the small in- 
testine, ten the sigmoid, and six the cecum. 
In Central European countries^ the rela- 
tive incidence is much greater than in 
America; in Russia volvulus -has been 
reported in as high as fifty per cent of 
acute intestinal obstructions. This greater 
incidence has been explained by the more 
bulky vegetable diets of these peoples. 

The present case is reported because of 
several unusual features. 

CASE REPORT 

The patient was a twenty-year old soldier of 
Polish and Hungarian parentage. The diet had 
not been unusual in quantity or type of food, 
and the bowel habits were regular without 
the use of laxatives. 

The earliest symptoms were noted about a 
year prior to the present admission when there, 
was an attack of intermittent, cramp-like, low 
back pain which lasted several hours. Abdomi- 
nal symptoms were not present and there was 
no radiation of the pain. In the year following 
there were six or seven such attacks, some of 
which were associated with abdominal cramps, 
and most of which w'ere accompanied by a 
painful desire to defecate. On January 29, 
1945, there was an episode of low abdominal 
cramps which again were' associated with a 
desire to defecate. This was relieved by 
magnesium sulfate and the passage of a tvell 
formed stool. The bowel movements during 
the next ten days were frequent but consisted 
only of small amounts of yellow mucus and 


some flatus. On February 9, 1945, he was 
awakened by severe intermittent pain in the 
low back, localized over the sacrum. This pain 
did not radiate to the abdomen or elsewhere, 
but there was again the urge t,o defecate and 
vomiting of a small amount of greenish material. 

On admission the patient was obviously in 
marked distress. Examination of the back 
revealed nothing abnormal, there was no 
objective tenderness or muscle spasm. The 
abdomen was full but not distended or tense. 
Abdominal tenderness and muscle resistance 
were completely absent. No masses were 
palpable and peristaltic sounds were of normal 
intensity. Rectal examination revealed no 
tenderness but a peculiar solt wall of resistance 
was encountered superiorly. Sigmoidoscopic 
examination for a distance of 25 cm. revealed 
an empty bowel of normal appearance. The 
leucocytes numbered 14,750 with 84 per cent 
neutrophiles and ii per cent lymphocytes; the 
temperature was 99° f . Roentgenograms of the 
abdomen (Fig. i) revealed a tremendously 
dilated loop of large bowel which occupied 
most of the mid-abdomen: the septa were 
greatly exaggerated. The remaining large 
bowel, including the cecum, was not distended 
and the small intestine was not visualized. In 
the erect position (Fig. 2) a fluid level was 
evident within the dilated loop. Volvulus was 
suspected and its location in the sigmoid 
was demonstrated by a small barium enema. 

(Fig. 3-) 

Immediate exploration was performed 
through a left rectus incision. The greatly 
dilated loop of sigmoid presented in the wound. 
It filled the entire left and part of the right 
abdomen and possessed a wide, fan-shaped 
portion of mesentery 11.5 cm. in length and 
6.5 cm. across its base. Torsion of 360 degrees 
had resulted in almost complete obstruction 
at both the proximal and distal ends of the 
loop. The bowel was moderately duskj' in 
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color but viable; it was dcfiaicci througii a 
previously inserted rectal tube, then delivered 
tii'id Totnlcd w 'A clockwise cUt^icliou to vcstorc 


obstruction and interference with the 
mesenteric blood supply, hence distention 
of the isolated loop is usually rapid. This 



Fin. I. Fig. 2. Fig. 3. 

Fig. I. RocJUgcnogriim of volvulus of tlic sigmoid showing iremcntlously dilated loop of colon. 

Fig. 2. Volvukis of the sigmoid in erect position, a fluid level is .apparent in n dilated pelvic loop of 

colon. 

Fig. 3. Roentgenologic appearance pathognomonic of volvulus of sigmoid, the barium enema reveals 
r.apid tapering of the rectum to .a constriction with torsion of rugal folds with a tremendously dilated 
loop of .sigmoid above it. 


its normal relationship. A Rankin obstructive 
resection of the redundant loop was performed. 
The convalescence was uneventful except for 
atelectasis of the right lung which became 
apparent on the fourth day and promptly 
responded to postural drainage and medical 
management. The colostomy was closed May 
22, 1945. 

The specimen (Fig. 4) consisted of a hugely 
dilated segment of sigmoid 15 cm. in diameter 
and 71 cm. along its anti-mcscnteric border. 
It was attached to a widened, fan-shaped 
segment of mesentery. No intrinsic obstruction 
was found. The mucosal folds were obliter- 
ated, the bowel wall greatly thinned, and large 
septa tvere present. 

COMMENT 

This case is of interest because of the 
presenting complaint of backache without 
abdominal pain, tenderness or distention. 
The ineffectual urge to defecate tvas the 
most significant and only localizing symp- 
tom, and it suggested a diagnosis of high 
prolapse of the rectum, pedunculated 
tumor of the rectosigmoid, or volvulus of 
the sigmoid colon. Roentgenograms were 
typical of volvulus of the sigmoid colon. 
Volvulus produces a closed loop type of 


contrasts with the more general distention 
of the proximal colon and cccum charac- 
teristic of simple obstruction of the sigmoid 
such as results from malignant lesions. 
Roentgen studies with the barium enema 



Fig, 4. Specimen removed from volvulus of sig- 
moid; megacolon w’ith widened mesentery. 

demonstrated a twisting spiral pattern in 
the rugal folds with rapid filling of the 
dilated loop above the obstruction. In 
this instance reduction of the volvulus 
did not occur during examination as some- 
times happens. The interference with the 
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circulation resulted early in a relatively 
quiet abdomen. The history of this 
patient suggests that episodes of partial 
or temporary obstruction had occurred 
at intervals for a year before complete 
obstruction led to surgery. The localized 
redundancy of the sigmoid mesentery was 
an essential prerequisite to the production of 
the volvulus and probably was a congenital 
anomaly. In addition to the dilatation 
there was also actual hypertrophy of the 
involved segment of colon, which was 
either congenital in origin or secondary 
to the repeated episodes of chronic in- 
termittent obstruction, or the result of 
both of these factors. 

When volvulus is diagnosed immediate 
surgical intervention is indicated. Pre- 
operative preparation other than essential 
intravenous fluids only results in un- 
justified delay which often permits the 
development of gangrene and peritonitis. 


Attempted deflation of the distended loop 
by intubation is futile since the obstruction 
is of the closed loop type. When strangula- 
tion and gangrene are demonstrated at 
exploration, removal of the damaged gut 
is imperative. Early, before extensive 
vascular damage has developed, simple 
untwisting of the volvulus will not prevent 
recurrences because the redundant loop 
with its long narrow pediele of mesentery 
remains uncorrected. The Rankin obstruc- 
tive resection is admirably suited to any 
of these situations because it is easily and 
quickly performed and is attended by a 
‘reasonably low mortality even in seriously 
ill patients. 
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RUPTURE OF THE DEEP EPIGASTRIC VESSELS 
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S O-CALLED “spontaneous” rupture of 
the deep epigastric vessels, while not 
a common accident, is such a dramatic 
entity and is of suflicicnt diagnostic impor- 
tance that it must always be borne in 
mind. This is cause sulheient to warrant 
the report of two cases. Observations and 
deductions based on two cases cannot be 
conclusive, but are so opposed to the trite 
handed-down concepts, as to justify a 
modern rationalization of the etiology and 
basis of symptoms. 

CASE UEPOKTS 

Case i. No. 17101, G. T., age forty, a 
white female, was admittecl to St. Joseph’s 
Hospital, April 20, 1938, at 3 a.m., witii a chief 
complaint of severe right-sided abdominal pain. 
Four hours previous to admission while taking 
her usual reducing exercises of bending over 
and touching the floor, slic was sudden^' 
seized with severe, agonizing pain. It was not 
accompanied by nausea or vomiting. 

She had had the usual diseases of childhood. 
She had had two previous abdominal sections, 
an appendectomy in 1919, and a cholecystec- 
tomy in 1929. 

Physical examination disclosed a stout, mid- 
dle aged woman rolling around in bed obviously 
in severe pain. Examination was essentially 
negative except for the abdomen, which was 
tender throughout, much more marked on the 
right side. There was board-like rigidity of 
the right side, and very marked splinting of the 
left side. The white blood count was 16,100 
and the red blood count was 4,100,000. Tlie 
temperature was normal. 

Preoperative diagnosis: Pelvic inflammatory 
disease with intestinal obstruction. 

At operation a lower right rectus incision 
was made. On splitting the rectus muscle, large 
clots were evacuated from the hematoma 
coming from the ruptured epigastric vessels. 
Both the artery and vein were torn. The clots 
were evacuated the bleeding points ligated. 
The peritoneum was opened for exploration. 


The viscera were normal. Adhesions from 
previous operations were encountered and 
separated. The wound was closed in layers. 
One piece of iodoform gauze was used for 
drainage. Convalescence was uneventful and 
llic patient was discharged from the hospital 
on the tentli postoperative day. 

Case 11. No. 35896. M. D., age 59, a while 
female, was admitted to St. Joseph’s Hospital, 
January 16, 1943. Her chief complaint was pain 
in the lower left quadrant. On the d.ay of 
admission following a severe parox3’sm of 
coughing she suddenly developed severe pain in 
the lower left quadrant. The pain became 
excruciating but was not accompanied by 
vomiting. Her symptoms became progressively 
worse, accompanied b}’ shock. She was ad- 
mitted to the hospital apparcntl,y acutclj' ill. 

She had had no previous operations and 
remembered no serious illness. 

Phj'sical examination revealed the patient 
to be a thin emaciated adult, acutcE' ill, in 
severe pain. Examination was essentialfy nega- 
tive e.vccpt for the abdomen. There was marked 
rigidity and exquisite tenderness of the entire 
left side. There was a palpable mass, the size 
of a large grapefruit, in the lower left quadrant. 
Her white blood count was 13,400 and red 
blood count 3,500,000. Her temperature was 
normal. 

Preoperative diagnosis; Carcinoma of the 
colon with perforation. 

Under spinal anesthesia the abdomen was 
opened by a lower rectus incision. On opening 
the sheath of the rectus muscle a large hema- 
toma was encountered coming from the deep 
epigastric vessels. Both the artery and vein had 
been torn apart. The hematoma had dissected 
its way beneath the symphj^sis pubis. The 
vessels were ligated and the clots evacuated. 
The peritoneum was opened and the explora- 
tion was negative. The wound was closed in 
layers with one small piece of packing for 
drainage. 

Spontaneous rupture,” “epigastric a po- 
P'ex3s and “idiopathic .rupture” arc 
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misnomers. There is a definite cause if 
careful attention is given to the history 
(Case I — exercising; Case ii- — coughing). 

Incidence. No statistics based on a 
given number of hospital admissions was 
found in the literature. Richardson re- 
ported the first case in this country in 1857. 
Payne states that from 1928 to 1938, 165 
cases have been reported and he estimates 
that twice that number were not reported. 
Therefore, while not common, it could not 
be called a rare disease. 

Anatomy. Max Brodel has made a 
masterful contribution on the anatomy. 
The rectus muscle with its long narrow 
belly is really made up of separate muscles 
that act as one, because of the tendinous 
bands that run transversely. It can con- 
tract and expand as much as nine-finger 
breadths. Terrific pressure is developed 
when the body is raised from the horizontal 
to the sitting posture (Case i) and in 
coughing or the act of defecation (Case ii). 
Coursing beneath this muscle from the 
femoral artery below, and the internal 
mammary artery above, this longest anas- 
tomosis in the body is fed by large caliber 
vessels with a relatively high pressure. The 
vessels lie free in loose areolar tissue 
separated from the abdominal cavity by 
peritoneum and thin fascia. They are 
attached, however, to the muscle by 
branches and are closely adherent at 
tendinous inscriptions. 

Pathology. The rupture of the epigastric 
vessels usually occurs low down in the 
sheath below the fold of Douglas (both 
cases). The older descriptions divide it into 
an “acute” or “chronic” affair depending 
upon the rapidity of the progress. They 
speak of arterial bleeding and of venous 
source. In my two patients both the artery 
and vein were torn asunder with rapid 
massive hemorrhage. It is easily conceiv- 
able that with the same etiology lesser 
tears could occur with injury to only the 
vein or artery and the symptoms would be 
directly proportional to the amount and 
e-Ktent of the extravasated blood. 


Etiology. In both instances there was 
alternate relaxation and violent contrac- 
tion of the rectus muscle with a rapid and 
relatively enormous change in the size of 
that muscle. The vessels tightly bound and 
an integral part of the muscle at intervals, 
and loose in between, simply are unable to 
accommodate to the changing condition 
and were torn apart by the crack-of-the- 
whip action. The old accounts still speak of 
atheromatous vessels and debiliated disease 
such as typhoid. This of course, I cannot 
subscribe to. The frequent reports of 
occurrence in pregnancy and whooping 
cough would, however, lend weight to my 
conception. Likewise, the frequent occur- 
rence of “right rectus strain” in boys 
training at parachute school bears out the 
etiological factor. 

Symptomatology and Physical Signs. The 
onset is sudden with severe pain and 
exquisite tenderness in the abdomen. While 
previous descriptions all mention nausea 
‘and vomiting as symptoms, they were 
conspicuous by their absence in both cases, 
and that factor alone should have been a 
warning against an intraperioneal lesion. 
Prostration and shock are prominent and 
pronounced. The leukocyte count was 
moderately increased ; fever was not present. 

A palpable mass may be present (Case 
ii) limited to the rectus muscle, but muscle 
guarding and rigidity may make it impos- 
sible to palpate until the patient is under 
anesthesia (Case i). Ecchymosis of the 
abdomen is reported having been present 
but did not occur in the patients observed, 
and would require an injury to the anterior 
sheath of the rectus which is most unlikely. 

I consider it unreliable. 

Forthergill’s sign depends on being able 
to feel a palpable mass which is still 
present when the patient sits up, and this 
mass cannot be moved from side to side. 
While this would be relatively conclusive 
evidence, it would be very difficult to elicit 
as an early symptom. 

Diagnosis. I failed to diagnose both 
cases. In retrospection this was inexcusable. 
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The diil'erential diagnosis is easy. A patient 
seized with severe one-sided abdominal 
pain following exertion that places strain 
on the rectus muscle, accompanied by 
shock, marked rigidity and exquisite ten- 
derness limited to one side, not accom- 
panied by nausea or vomiting, with or 
without a palpable mass will forever bring 
to my mind the possibility of ruptured 
epigastric vessels. Once the possibility is 
considered there is little likelihood of error 
and suflicicnt has been accomplished. 

Trealincnl, Surgery offers the only treat- 
ment: incision, evacuation of the clots, 
ligation of the vessels and placing of a 
small drain. The peritoneal cavity need 
not be opened, but there is no contradiction 
to so doing if one wishes to explore. 

CONCLUSION 

Two cases of rupture of the deep epi- 
gastric vessels are reported. The injury is 
not “spontaneous” but follows a definite 
muscular action. This fact could be impor- 


tant from a medicolegal or industrial 
standpoint. A logical theor.y based on 
atomical and mechanical facts is presented 
to explain why the deep epigastric vessels 
are subject to rupture. In civilian life, the 
preoperative diagnosis has seldom been 
made. The cardinal signs and symptoms 
have been presented. If the entity is borne 
in mind, careful observation and logical 
deductions will readily make the diagnosis. 
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DESMOID OF THE ANTERIOR CHEST WALL 

Major Thomas B. Wiper and • Major Joseph M. Miller 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


D esmoids or fibromas are ■ infre- 
quently occurring tumors of the 
musculofascial structures usually 
appearing on the anterior abdominal wail. 
Their presence at other sites has been 
noted although their appearance elsewhere 
than upon the abdominal wall is distinctly 
in the minority. Pearman and Mayo have 
reviewed the literature rather carefully 
and have reported the details of seventy- 
seven patients with desmoids who were 
treated at the Mayo Clinic. In twenty-two 
instances in their series, the tumor was 
located in the skeletal muscle system 
removed from the anterior abdominal 
wall. The incidence in females in these 
twenty-two cases was greater than that 
among males, as is usual with this particu- 
lar tumor at any site. 

The casual factors underlying the ap- 
pearance of these tumors are unknown. 
However, a history of trauma is fre- 
quently obtained and was noted in 6o 
per cent of the seventj'^-seven cases re- 
ported by Pearman and Mayo. 

The pathologic characteristics of these 
tumors are somewhat reminiscent of a 
leiomyoma of the uterus. The structure is 
tough, grates under the knife and the 
cut surface bulges. The interlacing bundles 
are clearly visual to gross inspection. The 
histologic structure is that of a rather cel- 
lular fibroma which is not encapsulated. 
The surrounding and infiltrated muscle 
fibers are attenuated and foreign body- 
like giant cells of muscular origin are 
visible. 

The tumors do not undergo metastasis. 
They may, however, recur locally if 
incompletely removed. 

The patient whose case report follows 
is of interest because he is a male, a 
definite history of trauma was present, 
imd the tumor was found in the upper 


anterior portion of the chest wall intimately 
connected with the pectoralis major muscle. 

CASE REPORT 

The patient is a twenty-three year old white 
male who incurred a wound of the right thorax 
from a shell fragment. He suffered a fracture of 
the right humerus, a laceration of the right 
lung and a fracture of the right coracoid process. 
Several thoracenteses were done and later a 
thoracotomy with removal of the foreign body 
was performed. Two months after injury, the 
patient noted a small mass in the right infra- 
clavicular region. Gradual growth was noted. 
The mass was tender and pain at the site of 
the tumor was noted upon exercise. 

Physical examination was not noteworthy 
with the exception of the presence of the tumor. 
A firm, rounded mass measuring about 5 by 
3 cm. was found in the right infraclavicular 
region over the first rib. (Fig. i.) The skin was 
freely movable over the tumor which was 
firmly attached to the deeper structures. Other 
tumors were not found during the examination. 

Various laboratory procedures including 
determinations of the blood calcium, phos- 
phorus and phosphotase were done as we felt 
a tumor of bony origin might be present. These 
determinations were all found to be within 
normal limits. Likewise the roentgenograms of 
the chest and the skeleton did not reveal a 
bone tumor or tumors to be present. We were 
thus confronted with a firm tumor apparently 
not of osseous origin but which was firmly 
attached to the deep structures in the right 
infraclavicular area. 

Photographs of the patient using the infra- 
red technic did not show any dilated venous 
channels about the tumor. Some idea as to the 
depth to which the mass extended was obtained 
from a phlebogram of the right upper extrem- 
ity. Twenty-five cc. of diodrast were injected 
into a vein in the lower right forearm with a 
tourniquet about the mid-arm. A pressure of 
30 mm. of mercurj^ was maintained during the 
injection. A visualization of the right brachial, 
subclavian and innominate veins was obtained 
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and no perceptible deviation Iroin the normal 
in size or position of these blood vessels was 
noted. 


mass of intermingled broad connective tissue 
fibers among which were numerous capillaries 
and foreign body giant cells. Infiltration of the 



Flo. 1. Right infr.iclixvicular tumor. 


Surgical exploration uas the next procedure 
as all attempts to establish a diagnosis ncrc 
without avail. A curvilinear incision over the 
tumor was made. The mass was of linn fibrous 
consistency without definite encapsulation, 
infdtrating the pectoralis major muscle and 
firmly attached to the fibrous tissue over the 
sternoclavicular joint. A wide block resection 
of the tumor and adjacent muscle was done. 

The postoperative period was without inci- 
dent. The wound healed quickly and firmly. 

The tumor was 5 cm. in diameter and upon 
cut section presented a mass of coarsely 
reticulated fibrous tissue flecked with yellow- 
ish areas. (Fig. 2.) The peripheral portions of 
the tumor were hemorrhagie and stained yel- 
lowish-brown. 

Microscopically, ,the specimen consisted of a 



1 I 
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Fm. 2. Cruss-secuon of the tumor. 

surrounding muscle by the connective tissues 
fibers was noted. Numerous areas of hemor- 
rhage and foreign body giant cells were seen 
at the periphery of the lesion. The intermin- 
gling of the fibrous core, the giant cell reaction 
and the apparent infiltrative character of the 
tumor classified it as a desmoid. 

SUMMARY 

The tumor is of interest for several 
reasons. It occurs in males but in a minor- 
ity of cases. Likewise it usually is found in 
connection with the musculo-aponcurotic 
structures of the anterior abdominal tvaJl 
and only occasionally in other sites. A 
definite history of trauma was obtained 
from the patient which gives further 
support to the theory of traumatic origin 
in connection witli individual predisposi- 
tion as a cause for the appearance of these 
tumors. 
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OSTEOID OSTEOMA 
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Col. Willis M. Weeden and Capt. Joseph J. Oliva 
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O steoid osteoma is a relatively 
new entity, the original article by 
Jaffe^ first describing this condition 
appearing in 1935. Since then a later article 
by Jaffe and Lichtenstein,- in 1940, and 
another by Lewis,® in 1944, have come to 
the attention of the authors. 

Jaffe and Lichtenstein report thirty- 
three cases, with rather wide skeletal 
distribution, exclusive of ribs, innominate 
bones and skull. Lewis, in his series of 
eleven cases, nine proved and two which 
he believes fall into this classification, 
reports one case of proved osteoid osteoma 
occurring in an innominate bone (right 
ilium). 

The lesion is a small benign slowly 
growing osteogenic tumor, composed of 
osteoid tissue which later becomes calcified 
and converted into hypercalcified atypical 
bone. This nidus characteristically pro- 
duces an excessive bone reaction about it so 
that, as it progresses, this sclerotic new 
bone formation may obscure the nidus 
on the roentgenogram. The true nature of 
the condition can be brought out by 
overexposing the film as was done in our 
case. 

The usual history is that of localized 
pain, mild at the start, worse at night, 
which becomes increasingly severe and 
may in time interfere with sleep. Local 
swelling may also be noticed. Limp, stiff- 
ness and weakness may also be present. 
A history of antecedent trauma is not 
common. 

Findings on examination consist of 
local tenderness, swelling, limp and some- 
times muscle atrophy. Local heat, redness 
and fever are absent. In our case there was 
a very definite tendency for the patient to 
protect the affected part against even 
slight trauma. 

A differential diagnosis must be made 


between bone abscess and chronic osteo- 
myelitis, the most frequent diagnosis 
being “chronic sclerosing non-suppurative 
osteomyelitis.” It has also been diagnosed 
osteoma, syphilitic osteoperiostitis and 
sclerosing osteogenic sarcoma. 

We believe that while the diagnosis is 
usually made on the roentgenogram the 
condition should be suspected clinically 
when the patient is a young adult present- 
ing localized bone pain of some months’ 
duration. There may or may not be a 
palpable tumor mass of bony consistency. 
The lack of local heat or redness and of 
systemic findings of infection as demon- 
strated by fever, abnormal blood count 
and increased sedimentation rate, should 
bring this condition to mind. 

We present the following case with 
characteristic roentgenogram, as we believe 
the condition is not commonly recognized 
and because this benign tumor is most 
frequently seen in the type of young 
adult with whom we in the army have to 
deal. 

CASE REPORT 

A white male, age twenty-seven, was ad- 
mitted to this hospital, November 7, 1944, 
complaining of pain in the right forearm. His 
history w'as that in February, 1943, after a 
very minor injury to his right forearm for 
which he did not seek medical advice, he 
developed occasional attacks of local pain 
which would occur about twice a month. This 
pain could be induced by relatively minor local 
injury such as hitting his arm against an 
object. In October, 1943, at a Station Hospital 
in the States an x-ray was taken. The patient 
was told he had a small bone tumor. No 
surgery was recommended and he was allowed 
to proceed overseas. Since that time the patient 
stated the local pain had become more frequent 
and more severe and occasionally interfered 
with sleep. He unconsciously found himself 
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guarding Ijis ariu against contact with objects. 
He had noticed swelling over tlie forearm, and 
tenderness on pressure but no local heat. He 



Fig. 1. Prcopcraiivc pkvure showing osteoma of 
ulna Viivh nidus in center. 

did not remember having any unexplained 
temperature rises. 

Examination showed a hard bony tumor 
mass, which appeared to arise from the middle 
third of the right ulna. This was exquisitely 
tender on pressure. There was no local heat, 
redness or muscle atrophy present. Laboratory 
findings were completely negative and there 
was no fever. 

A roentgenogram (Fig. 1) taken November 
18, 1944, showed an area of bone production 
and sclerosis surrounding a translucent area 
in the cortex of the ulna on the posteromedial 
aspect. This was diagnosed an osteoid osteoma. 

Operation was performed on November 25, 
1944, at which time the tumor was removed 
along with cortical bone down to the medullary 
cavity. The nidus was not identified as such. 
All removed bone fragments were sent to a 
neighboring laboratory for examination, as our 


hospital is not equipped to do bone pathological 
examinations. Unfortunately only two of the 
many bone fragments were examined and the 



Fit;. 2. FosUiperalivc piciurc showing removal 
of nidus. 


pathological diagnosis was osteoma. It is our 
opinion that the tissue examined was the peri- 
nidal sclerotic bone produced by the osteoid 
osteoma. 

The patient made an uneventful recovery. A 
roentgenogram (Fig. 2) taken January 26, T945, 
showed no evidence of recurrence. The patient 
feels well and has been relieved of his sjonp- 
toms. He is back on active duty. 
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OLIVER WENDELL HOLMES 

Jerome M. Schneck, m.d. 

NEW YORK, NEW YORK 

O LIVER Wendell Holmes is immortal not interesting to note that six years 
in American literature and renowned before Holmes set out as a, practitioner of 
also in the annals of medical history, medicine he had written a poem that has 
Few have attained his mark as a physician firmly implanted itself among the classics 
and poet. His life is one to be admired in American Literature — “Old Ironsides.” 
because of its contributions to the cause of The strength and vigor of its verses fore- 
humanity and to the esthetic enjoyments shadowed the power and perseverence 
of peoples. His sincerity, honesty, and which were to be contributed some thirteen 
goodness could leave no man more secure years later to the fight for a great cause and 
in the hope for a peaceful rest under the a noble aspiration. 

eyes of God as the shadows of life grow In 1838, Holmes was appointed Professor 
longer. of Anatomy and Physiology at Dartmouth 

Born in August of 1809 in Cambridge, College and he held this post for two years. 
Massachusetts, Oliver Wendell Holmes was When he was thirty-one years old he 
the son of the Reverend Abiel Holmes, a married Amelia Lee Jackson, daughter of 
Calvinist preacher.^’^^ His mother was Charles Jackson, who was a judge of the 
Sarah Wendell, a descendent of Governor Massachusetts Supreme Court for eleven 
Simon Bradstreet and of the Puritan years. They had twosonsandonedaughter.^ 
poetess, Anne Bradstreet.®'® A great believer In 1836, Holmes wrote a paper called 
in ancestry and proud of his descent from “Indigenous Intermittent Fever in New 
the colonial notables. Holmes was reared in England.” Six years later he .published 
an atmosphere of books and culture. It was material he had presented as two lectures, 
at a very early age that he started to write “Homeopathy and Kindred Delusions,” in 
poetry. which he classed homeopath^'’ with the 

In 1824, at the age of fifteen, he attended Royal Touch, The Weapon Ointment, and 
Phillips Academy at Andover and remained Sympathetic Powder.^'’ 
there for one year.^ In 1829, at the age of Shortly after Holmes was graduated 
twenty, he was graduated from Harvard from medical school he published his first 
and received a bachelor of arts degree. volume of poems.® Successful as he was as a 

Evidently Holmes was undecided about poet there seems to be a difference of 
his career at this point. He proceeded to opinion on the question of how successful a 
study law for one year and then embarked physician he proved to be. Perhaps the 
on a medical career. He studied at Boston difference of opinion results from divergent 
and Paris, and traveled through several interpretations of the meaning of success. 
European countries over a short span of Supposedly Bostonians had difficulty in 
time. In 1836, at the age of twenty-seven, reconciling his witty verse and conversation 
he received the degree of doctor of medicine with the seriousness of his medical career, 
at Harvard; following this he joined the Nevertheless of his status as a poet, there 
1 assachusetts Medical Society. Is it is no question. He was the last survivor 
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of the "New England Group” of poets. 
During his career, Boston was the " Atiicns 
of America” and Holmes was wonderfully 
fitted to be its unolhcial laureate." 

Later on in life, in the year 1874. Holmes 
wrote a letter to the New Orleans Medical 
and Surgical Journal in which he stated. 

"I do not believe much in rhyming 
doctors, and since I have fallen into that 
way myself, \ have had no professionaf 
homicide laid to my charge, and that for 
the best of reasons — I do not profess to 
practice medicine. In my opinion a man 
who has life and death, and the bodily and 
mental welfare of his fellow creatures in his 
hands, should have no ambition outside 
of his proper calling. To do his duty by his 
patients will tax all his powers. There have 
been a good many physicians who have 
also been poets and litterateurs, but very 
few instances that I can at once recall 
where they have really excelled in both 
ways. . . . Goldsmith and Smollett were 
great writers but medical failures.”-’* 

Mary Marshall quotes John T. Morse: 

"... a brilliant career in the way of 
practice not only did not begin early with 
him (Holmes), but it never developed at 
all.”*--' And Holmes himself said, "The 
great practitioners are generally those who 
concentrate all their powers on their 
business.” 

It must be stressed at this point that 
when Holmes claimed in the letter quoted 
above that he did not profess to practice 
medicine, he was sixty-five 3^ears old. 
Nevertheless fully thirty years before this 
he was engaged in his profession and at the 
same time had an established reputation 
as a rhyming doctor. Perhaps there have 
been only few instances in which men have 
excelled both as physicians and poets. 
Today the fact is unquestionably accepted 
that Holmes does fit into that category. One 
must differentiate between the great practi- 
tioner and the great physician. Holmes 
may not have been the former but he 
definitely is the latter. Supporting this 
view, Dr. William Osier, in a much quoted 
obituary address before a meeting of the 


Johns Hopkins Hospital Medical Society, 
proclaimed Holmc.s "the most successful 
combination the world has ever seen, of 
physician and man of letters. 



In 1843, thirty-four, Holmes 

published his paper on “The Contagious- 
ness of Puerperal Fever.” This event was 
one of the most momentous in his medical 
career. It culminated a period of study and 
research, Introduced a period of heated 
conflict and presaged an era of altered con- 
cepts in the treatment of cases of the 
dreaded puerperal fever. It is upon his 
work and teachings on this subject that the 
reputation of Holmes as a physician is 
based predominantly. Roy Finney remarks 
that this paper by Holmes is conceded to 
be the most important essay ever written 
by an American physician. “ It is a product 
of that rare combination, a mind equally 
talented in both science and literature. 
Facts, arguments, deductions, arrayed as if 
by a master logician are expressed in 
the language of an expert in the art of 
rhetoric.” ' 

Puerperal infection has probably occurred 
almost as long as children have been born.® 
The ancients regarded it as the result of the 
retention of the lochia and this explanation 
was accepted universally for centuries. 
Heierences to puerperal fever are found in 
the writings of Hippocrates, Galen, and 
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Avicenna; In the early part of the seven- 
teenth century, Plater claimed that it was 
a metritis essentially. In 1676, Willis wrote 
on “febris puerperarum” and the English 
term was probably used first by Strother in 
1718. In the eighteenth century Puzos 
presented a milk metastasis theory. Man}^ 
theories of the origin and nature of the 
infection were presented from the time of 
Plater until Semmelweiss proved the iden- 
tity of the disease with wound infection, 
Pasteur had cultivated the streptococcus, 
and Lister had demonstrated the value of 
antiseptic technic.® 

A prevalent theory in Europe for many 
years was that puerperal fever was due to 
miasmatic, telluric, or atmospheric influ- 
ences. Even after Semmelweiss’ book on 
the subject was published in 1861, this 
theory held its place. Hirsch studied 
the subject from a historical point of view 
and concluded that the disease was infec- 
tious, but the medical profession did not 
realize the importance of the disease as an 
infection until after the popularization of 
Lister’s teachings and the recommendation 
of Stadfeld of Copenhagen that bichloride 
of mercury be used in obstetrical practice.® 

Much credit belongs to Semmelweiss 
because his writings were based on personal 
investigations. Semmelweiss, however, was 
not the first to use a solution of chlorinated 
lime. Precedence goes to Thomas Alcock 
who used it in 1827.® In the United States 
the main indebtedness is to Holmes for 
introducing the idea that puerperal fever 
is Infectious. Holmes’ suggestions consisted 
of advising physicians to abstain from 
obstetrical practice for limited periods of 
time if they found that their patients were 
becoming infected. He suggested repeated 
bathing and changing of clothes between 
visits to obstetrical patients. “ 

The influence which Holmes’ writings 
exerted were partially counteracted by the 
active opposition of Dr. Meigs and Dr. 
Hodge, outstanding figures in American 
medicine. The evidence collected by Holmes 
influenced them little and the observations 
on the contagiousness and epidemic char- 


acter of puerperal fever made long before 
by Malouin at the Hotel Dieu in 1746, by 
Gordon at Aberdeen -in 1795, and by 
Charles White of Manchester, England, in 
i773> were of minimal significance as far 
as they were concerned.®’*® 

In his paper read before the Boston 
Society for Medical Improvement and 
published in the New England Quarterly 
Journal of Medicine, Holmes insisted that 
women in childbed should not be attended 
by doctors who had been doing postmortem 
examinations or attending to patients with 
puerperal fever. He said the disease could 
be transferred in this manner from one 
patient to another and that it could be 
transferred also to a patient from a case of 
erysipelas. A likely preventive measure 
would be washing hands in calcium chloride 
and changing clothes after attending a 
patient with puerperal fever.**’*’* 

Twelve years after his first great medical 
publication the fight was still raging and 
there appeared another paper by Holmes 
which is listed among the medical classics, 
“Puerperal Fever as a Private Pesti- 
lence.’’ *2 In this work Holmes repeated his 
views and referred to the work of Semmel- 
weiss whose great achievement is evidenced 
by a mortality reduction among puerperal 
cases at the Allgemelnes Krankenhaus -in 
Vienna from 9.92 to 1.27 per cent. Yet at 
the same time Dewee’s textbook. Diseases 
of Females stated, “ In this country under 
no circumstance that puerperal fever has 
appeared hitherto, does it afford the 
slightest ground for the belief that it is 
contagious.”'*’® 

In 1846, Morton demonstrated ether 
anesthesia on a patient on whom Dr. War- 
ren of Boston operated successfully. The 
operation was for the excision of a vascular 
tumor. It was in a letter to Morton dated 
November 21, 1846, that Holmes suggested 
to Morton the terms “anesthesia” and 
“anesthetic” but he suggested consultation 
with an authority in the field before the 
terms were decided upon.*’'’*® It is men- 
tioned frequently that Holmes was the 
first to introduce this nomenclature. This 



VoL LXXt. No V 


Schncck—Olivcr Wendell Holmes AM.cric«njo..rnni..fs..rR<-ry 


563 


is denied by Sir William Osier, ^ who in a 
talk before the Historical Section of the 
Royal Society of Medicine on “The First 
Printed Documents Relating to Modern 
Surgical Anaesthesia, said that the worcl 
“amacsthesia” is not a modern word but is 
encountered in Plato’s “Timneus” and was 
used by Dioscoridcs in the modern sense. 

Holmes taught at the Tremont Street 
Medical School for several years and was 
connected with the Massachusetts General 
Hospital. In 1847, when he was thirty-eight 
years old, Holmes was appointed Parkman 
Professor of Anatomy and Physiology at 
Harvard. At the same time he was ap- 
pointed Dean of the Medical School, 
retaining this post until 1853. 
later, in 1871, that he relinquished the 
chair of physiology but he remained as 
Professor of Anatomy until 1882 at w’hich 
time he resigned and was appointed ‘ 
Professor Emeritus. Holmes was re- 
puted to be an excellent lecturer, able, 
intensely interesting, pleasant, lively, and 
witty. Many people have been impressed 
by bis nietaphon'caf descriptions and Dr. 
Thomas Dwight said, “Medical readers 
will appreciate the aptness of likening the 
mesentery to the shirt ruflles of a preceding 
generation, which from a short line of 
attachment expanded into j'ards of com- 
plicated folds. He has compared the fibers 
connecting the two symmetrica! halves 
of the brain to the band uniting the Siamese 
twins.”’'’ Holmes’ attractiveness as a lec- 
turer is apparent in his assignment to take 
the students in hand toward the end of the 
day when a less able speaker would have 
been unable to keep them awake.’® 

Of his attitude toward the nature of the 
work engaged in by the students no state- 
ment could be more enlightening than his 
own. He said, “We cannot wonder that the 
sensitive Rousseau’ could not endure the 
atmosphere of the room in which he had 
begun a course of anatomical study. But 
we know that the great painters, Michael 
Angelo, Leonardo, Raphael, must have 
witnessed many careful dissections, and 
what they endured for the sake of art, our 


students can endure for science and 
humanity.”’* 

With the arrival of the year 1857 came 
the forty-eighth birthday of Dr. Holmes. 
As one writer has indicated. Holmes is 
noted as being one of the greatest of 
American authors, but had he written an 
autobiography at the age of forty-eight 
when the majority of men have made their 
place in the world he would have written 
mainly as a man of science.’'’ During this 
year his papers called The Autocrat of the 
Breakfast Table were published in The 
Atlantic Monthly which Holmes was help- 
ing .lames Russell Lowell to edit. Holmes’ 
success was immediate and the remainder 
of his career was settled. He was now an 
author rather than a physician and he con- 
tinued to publish essays, novels, and 
poetry.’® The Autocrat was followed by the 
Professor of the Breakfast Table and the 
Poet at The Breakfast Table, There ap- 
peared later Over The Tea Cups and three 
novels, Elsie Venner, The Guardian Angel, 
and A Mortal Antipathy. It was the 
Autocrat which established Holmes perma- 
nently in American literature. Succeeding 
years saw additional literary endeavors and 
successes. Holmes published a biographt* 
of Motle37 the historian and diplomat, and 
also a life of Emerson. After touring Europe 
in 1886 he wrote One Hundred Da 3^5 in 
Europe and this w'as received well. Verses 
appeared rapidly, and each year for thirty- 
eight years from 7851 to 1889 Holmes wrote 
a poem for the reunion of his class at 
Harvard. Of his best known and still 
popular poems are The Last Leaf, The 
Chambered Nautilus, and The Wonderful 
One-Hoss Shay.’G It was William Osier 
who suggested as a bed-side library for 
medical students ten "works which he 
deemed worth}’" and sufficient!}’ great to 
occupy the shelf. Tenth on that list is 
Oliver Wendell Holmes’ Breakfast Table 
Senes and it takes its place alongside the 
Old and New Testament, Shakespeare, 
Montaigne, Plutarch’s Lives, Marcus Aure- 
lius, Epictetus, Religio Medici, Don Qui.x- 
ote, and Emerson.’’’ 
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In 1863, Holmes was University lecturer 
for one year and from 1876 to 1882 he was 
Overseer of Harvard College. Between 1 880 
and 1889 he received many honorary' 
degrees; An LL.D. from Harvard and 
from Edinburgh, and Litt.D. from Cam- 
bridge, a D.C.L. from Oxford and an A.M. 
again from Harvard. 

When Holmes was eighty years old' he 
was asked by William Osier whether he 
would rather be known to posterity as the 
man who in this country aroused the medi- 
cal profession to the dangers of puerperal 
sepsis as an infectious disease or whether 
he would prefer to be remembered as 
the author of The Chambered Nautilus. 
Holmes’ reply was, “There is some selfish 
pleasure to be had out of the poem, perhaps 
a nobler satisfaction from the life-saving 
labour . . . Probably' recalling at this 
time his grand fray with the opposition of 
Meigs and Hodge, a statement he once 
made might very well be appropos: “To 
reach a port, we must .sail, sometimes with 
the wind, sometimes against it, but we 
must sail and not drift, nor lie at anchor.”-® 

In 1894, at the age of eighty-five. 
Dr. Holmes died painlessly while sitting in 
his chair. His life was full in years, in 
work, in achievement, in satisfaction, 
in goodness, and in fame. As applies to 
his spirit, no words could be better applied 
than his own: “To be seventy years young 
is sometimes far more cheerful and hopeful 
than to be forty years old.”^* 
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SURGICAL HOSPITAL 


Boardman M. Boswomh, m.d. 

BRONXVILLE, NFAV YORK 


F or ten days to two weeks we arc in 
the doldrums, bivouaced in a corktree 
grove, sitting around writing letters, 
washing clothes, sketching, studying anat- 
omy and just rumor-mongering or specu- 
lating on our next move. During this time 
there has been increasing heavy gunOrc in 
the distance and frequent commutation of 
plane squadrons overhead to and from the 
front. We are in the hills and at night the 
sky over the mountains flashes inter- 
mittently with brightness that is not 
lightning. 

Then comes the alert we have all hoped 
for and yet dreaded. We are up at 5 ‘.30 a.m. 
for a messline breakfast of powdered eggs, 
hardtack and coffee. After that valpacks 
are strapped, air let out of mattresses, beds 
rolled and strapped tight with much heav- 
ing and sweating, tents struck and all 
loaded with convoy ready to move sharp 
on the dot of nine as ordered. The usual 
happens, however, and we sit in the loaded 
trucks till noon before starting. Perhaps 
5^ou do not have a clear picture of what 
a surgical hospital, rvhen on wheels, 
looks like. It takes over 100 two-and-a-half 
ton trucks, ambulances, weapons carriers, 
carryalls, command cars and jeeps to trans- 
port just this one outfit of some fifty 
officers, sixty nurses and three hundred 
enlisted men with equipment. Of course 
all those vehicles do not belong to us; some 
of them do but the rest have to be as- 
sembled from other outfits to move us. 
Maintaining the required Interval of 200 
yards between vehicles on the road, our 
convoy alone covers over ten miles. 

Officers are called together, told the 
route and each assigned to the cab of a two- 
and-a-half to ensure keeping intervals and 
to avoid getting lost should we happen to 
mix up with other convoys on the road. I 


ride the truck carrying operating room 
equipment and have a pleasant colored boy 
from Georgia as my driver. The Inside of 
his cab is studded in typical soldier fashion 
with pictures of beautiful girls in the nude, 
semi-nude or simply Hollywood sweaters. 
He is good fun, always humming or singing, 
and during stops he runs ahead to get cans 
of grapefruit juice and boxes of graham 
crackers from the ration truck which, as luck 
would have it, immediately precedes ours. 

Lunch apparently has not been planned 
but I had been foresighted enough to pick 
up some cans of C-rations so we make out 
with cold stew, hash and “iced” coffee. 
The latter is produced by dissolving the 
ration powdered coffee and lump sugar in 
canteen water, mixed with lots of imagina- 
tion. Rather lumpy but good nonetheless. 

The trip is slow, dusty and hot. Cold as 
it is in the mountains of North Africa, the 
sun gives you a good going over from nine 
to four. We form only a small link in an 
endless chain that bumps along in white 
clouds of choking dust, stops and waits 
every little while and then bumps along 
again with much shifting of gears and 
swearing of driver. One pause lasts over an 
hour in shimmering heat waves while a 
whole convoy of heavy guns rolls slowly 
past round the curve and up the hill, the 
gun crews white with dust clinging pre- 
cariously to their perches on trucks and 
carriages. At each stop flies swarm over us, 
vicious insects with bites that sting. An- 
other pause and a division of engineers 
goes by, queer looking trailer trucks loaded 
with heavy bridge sections all readv to be 
slapped together when needed. As each 
vehicle passes we automatically hold our 
breaths and then fill our lungs with onlv 

half dusty air before the next comes 
along. 


llus has been excerpted from a d.ary that was kept throughout the war by tiie au, 
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This is all country which has been 
bitterly fought over only a short time 
before. The road is rough and pocked with 
bomb holes which have hastily been filled 
in. All along on either side are huge and 
small craters and here and there a lorry or 
other vehicle which has been burned or 
smashed and . pushed off the road. Some 
are wrecks which had simply gone off a 
turn and over the bank in the blackout. It 
is evident that both Americans and British 
have been through here. Signs such as 
“Brooklyn Bridge” and “Pall Mall” have 
been stuck up on crude posts or scrawled on 
the walls of shattered buildings. 

At one place we pass a dozen Mark vi 
tanks which have been shot up. Some of 
the tanks are completely overturned, some 
up-ended, some on their sides, some with 
three-inch shell holes through four-inch 
steel. Most of them are burned out. Inci- 
dentally, it was in one of them that I had 
been strafed by three Messerschmitts only 
a few days previously. I had gone up to 
look through them for parts I needed in 
building a suction pump for the operating 
room. I had just climbed into the least 
damaged tank and was having a wonderful 
time elevating and depressing the cannon 
and wheeling the turret around from the 
control tower when I heard the planes 
coming. They did not sound like ours and 
furthermore the ack-ack set up a terrific 
clatter so I dove for the bottom of the 
tank without looking up, figuring it was 
the safest place I could find. I just made 
it as my two enlisted men piled in on top 
of me. Then came the crump-crump of 
bombs and chatter of machine guns but 
fortunatelj'^ nothing landed nearby. It was 
only afterwards I noticed the shelves 
around the inside of that tank were loaded 
with unused cannon shells. 

'About 5:30 P.M. we reach our destina- 
tion, a beautiful site on a gently sloping 
hilltop in the open, midway of a long valley 
ringed on all sides by mountains. The latter 
are arid, rockridged and treeless. The 
wheat fields through which we bump and 
jog olT the main road have obviously been 


used recently by tanks, artillery and in- 
fantry. Tracks run off aimlessly here and 
there and foxholes are numerous, each 
supplied with its telltale mound of empty 
ration tins, ammunition casings, waste 
litter and blackened stones. Down the 
hillside from us lie the tragic remains 
of an allied bomber where it had crashed 
and burned, engines, propellors and bits 
of wings scattered in all directions. 

The first part of the convoy has already 
set up the O.R. and the mess tent when we 
arrive. The generator is hooked up and 
going. The place seems a bedlam of grind- 
ing trucks and shouting confused men. But 
the general layout of areas for operating 
rooms, wards, living quarters for officers, 
nurses and enlisted men has been planned 
and in remarkably short order a tent city 
springs up as though by itself with unseen 
power. The C.O. says we are due to start 
receiving cases at six. I think to myself, 
“Yes, yes, I know — that means we pro- 
bably won’t see a thing till tomorrow.” So 
I slip off to my pile of baggage and get 
raesskit and canteen cup. Chow is already 
being passed out but right on the dot of six 
and before I can eat a sergeant comes run- 
ning to say that we have received a half 
dozen wounded, two major cases among 
them, and other ambulances are arriving. 
This is certainly one time the army knows 
what it is doing and does it. 

So I check on shock treatment for the 
two worst cases, a belly and a shattered 
knee. Both have had plasma forward and 
need blood. While the transfusions are 
running I get my stew and- coffee. Then to 
work: a chest wound to be taken care of, 
a belly explored, fractures for reduction 
and splinting after x-ray, jagged wounds to 
be cleaned up and hemorrhage controlled 
and burns to be dressed under anesthesia. 
Now and then an extremity is damaged 
beyond hope of saving;' somehow these 
seem the most pitiful cases. Patient after 
patient is brought in; six tables are filled 
all the time; an endless procession of new 
faces and injuries. “What’s the matter 
with you, lad? Hurt badly?” “No, Sir, 
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I’m all right; just a bit of shrapnel from an 
88.” “You’ll be O.K. in a jilfy— here, let’s 
have a look at it; we’ll put you to sleep 
first.” 

A pause for hot coffee and food at mid- 
night; then we go back at it. \Yc lose all 
track of time. The long tunnel of operating 
tent flooded with light, the smaller lent 
leading to it where we scrub and patients 
silently wait their turn, stretchers side 
by side on the canvas covered dirt floor, 
the trickle of cold water over ovvr bare arms 
and the sting of bristles on raw skin, the 
sea of white drapes beneath caps and masks 
bent over tables, the hasty cutting away 
of clothing caked with dirt and clot, the 
stickiness of blood partially dried on fresh 
wounds, the sight of marble skin surround- 
ing islands of scarlet or innocent looking 
puncture wounds revealed as the filth is 
removed — all make a confused picture 
that seems unreal; and yet here we arc, 
here I am, a part of it, going on and on. 

We are working under blackout; and 
such pitchblack darkness it is. It has com- 
menced to rain and in a short time the 
ground is a slippery, slimy sea of clay 
which clings in great sticky knobs to 
shoes. Flashlights are banned; we arc near 
the front now. Poor litter bearers struggle 
through the dark with their loads from 
receiving to .v-ray to O.R. More loads, often 
heavier due to plaster casts, are carried 
from O.R. to wards. Stumbling and slip- 
ping, shoulders strained, muscles long 
since numb with fatigue, these men carry 
on. Tents are invisible in the black; one 
works by instinct in a seeming void, 
chilled and wet to the skin, “He 3 % is this 
x-ray?” “No, dope, its Surgerj^ Three.” 
“Well, where the h ... is x-ray then?” 
“Dunno, Joe, try second tent in the next 
row.” And off again they go with heavj' 
burden. 

Long lines of ambulances loaded ivith 
torn humanity, their dim lights like pale 
watery eyes peering through the rain, inch 
forward bumper to bumper to discharge 
their pain-ridden cargoes into overflowing 
receiving tents and be off again. Quid^ 


deft examination of the endless stream of 
wounded follows; these arc sent to shock 
ward, those to O.R. stat, others to .y-ray; 
there is no time to ponder; the lightly 
wounded go directly to wards for hot 
colTee, soup and food. "Man, my first 
lucal in three days and is it good!” 

In another tent a group of surgeons work 
silently and swifty to take blood for count- 
less transfusions. A pool of volunteer 
donors from supply services is alreadj- on 
hand; as soon as some have given others 
take their places. Blood flows through the 
laboratory to the shock ward and O.R. in 
a steady life-giving stream. 

I am olf duty and due to get .some rest 
the next evening when the C.O. greets me 
at supper: "Come and sec a case with me; 
tei! me what you think ought to be done,” 
A lad of twenty, toxic and delirious, 
strafed by a plane two days before, has a 
compound fracture of both ankles. His feet 
arc swollen and discolored, the wounds 
green and stinking, with telltale bubbles 
beneath the skin — gas gangrene. He needs 
attention and in a hurry. Transfusions are 
started, anti-gas gangrene scrum and 
sulfonamides given intravenously in mas- 
sive dosage, along with fluids and glucose. 
Blankets and hot water bags arc used for 
shock. Meanwhile a separate pyramidal 
tent is set up for isolation; a stretcher 
serves for a table and within an hour both 
legs are removed below the knee. A special 
nurse and ward boys are assigned but the 
patient is too sick for me to leave; he is 
still toxic, delirious and violent as reaction 
comes from the anesthesia. 

The needle clogs; the veins are throm- 
bosed and the low pressure, due to shock, 
keeps them collapsed. I try to get into 
another vein but cannot; I cut down and 
expose another but that is clotted solid. 
The third try succeeds but it is all we can 
do now to hold his arm steady and keep the 
needle in the vein. It is early morning and 
the patient is restless and screaming. Mor- 
phine does not touch him, nor does sodium 
amj'tal. He does not seem so good; he is 
paler and colder. A glance beneath the 
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blankets reveals a secondary hemorrhage; 
the dressing on the left stump is soaked 
with fresh blood. An emergency tourni- 
quet is quickly tightened; fresh instru- 
ments and dressings are brought from the 
O.R. ; the stump is bared, the bleeder found 
and sutured and a new dressing applied. 

Over and over I keep thinking, “Why 
bother — the kid can’t make it anyway — ^ 
he’s cooked — no blood pressure, pulse like 
a trip hammer and barely felt at that — 
respirations way up — skin like parchment 
— nose pinched and nostrils sucked in 
with effort to breathe — lips blue — hands 
cold as ice. Besides, if he does he’ll be a 
cripple for life.” I cannot shake these 
thoughts but I keep on, automatically, as 
one possessed. Oxygen is tried but he does 
not get much; he is too violent and will not 
tolerate the mask. Another transfusion is 
given while the needle remains in the 
vein. 

It is bitter cold in that tent and there is 
no means of getting heat. An overcoat 
helps but it gets in the way. Heavy thunder 
storms and pouring rain continue unabated 
outside; it makes an incessant rattle on the 
canvas. There is a call for me — I am 
wanted in the O.R. This time they will 
have to do without me; someone else will 
have to take it for I am not leaving. A 
major comes over; there is a bad case, com- 
pound fracture of both thighs, to be done. 
“OK, get so-and-so; I’d like to help you 
but I can’t drop this yet.” 

Three days later our lad is still with us 
and for the first time he asks for water. 


What a wonderful sound those few words 
made; I’ll never forget. He has gone fur- 
ther back now and I do not know what has 
happened to him but I’m sure he made the 
grade. What a tragedy the loss of his feet 
but he will walk again and, as we told him, 
it is not as bad as an arm. 

Then comes a glorious spring day, with 
bright sun, cloudless skies, wheat fields 
ruffled by a grateful breeze and a yellow 
green countryside deceptively peaceful. 
Suddenly there is a loud explosion and 
heavy smoke rises in an inverted cone 
from a field nearby. Arabs, horses, cattle 
and sheep scatter in all directions, their 
paths clearly marked by fresh furrows in 
the waist-high grain. A land mine has been 
touched off. Soon details are known: Three 
Arabs have been killed outright and there 
are five others for us to patch up. There is 
nothing unusual about this. The fields were 
sown with mines by the Germans. Now 
that the Arabs are returning to their homes 
accidents are bound to happen. Unused 
hand grenades, left behind in the rush of 
advance, are devil’s bait for Arab kids — 
children with knees blown through, hands 
mutilated, faces crushed — a bloody toll of 
the innocent. 

One week passes and the heavy rumbling 
that has formed a part of our life day and 
night since arrival has dwindled in the 
distance. Admissions taper off. In two days 
no more casualties appear. Bizerte is taken, 
Tunis has fallen, the campaign in North 
Africa is at an end and we are readj^ to 
move. 


€ 1 ^ 



EVOLUTION OF SURGERY 


Edward Podolsky, m.d, 

BROOKLYN, NEW YORK 


S URGERY has rightly been called the 
Queen of the medical arts. Its history 
is also the history of man himself. 
Even the most primitive races had a surgical 
lore of sorts. The first surgery of mankind 
was probably that of extracting arrows 
received in combat and healing the wounds 
incidental to hunting. As the infliction of 
the elements and less friendly living crea- 
tures grew more relentless a more complex 
surgery was evolved. The skull in cases of 
severe headache was opened; an impressive 
collection of Peruvian skulls, plainly bear- 
ing evidences of trephening, speak elo- 
quent testimony to primitive surgical 
skill. Surgical instruments, fashioned of 
stone, have been unearthed, and modern 
surgeons have demonstrated by actual 
experiment, the feasibility of working with 
such instruments. Moreover, paleolithic 
art has preserved the earliest evidences of 
surgical craft in the caves of Europe, where 
drawings representing hands that have 
been mutilated either accidentally or 
surgically still exist. Some of these drawings 


performed circumcision and removed super- 
ficial tumors. 

Greece, in somewhat later times, became 
fertile soil in which the art of surgery grew 
lustily and nourished. The fifty years 
preceding the birth of Hippocrates, the 
Father of Medicine, was a favorable one. 
There had come a sudden rush of expansion 
among the Greeks to the west. The Persians 
in the cast were extending their boundaries 
and rolling forward to the Mediterranean 
those vast armies which the Greeks crushed 
at Plataca, Salamis and Mycalc. During 
this time military surgery expanded mar- 
velously and enriched the experiences of 
surgeons who used their newly acquired 
knowledge and skill for the benefit of the 
citizens as well as for the soldiers. 

Close upon the heels of this important 
surgical era came that of Hippocrates whose 
achievements in surgery no less than in 
medicine helped to establish the early 
science on a firmer footing. This Goan 
treated with success diseases of the bones 
and joints, ulcers, fistulas and hemorrhoids. 


represent hands from which one or more of He trephined the skull, reduced hernias and 
the fingers have been removed, suggesting repaired defects that Nature had left in 
injuries received in the handling of the too hurriedly completing a job. He removed 
rude implements then in use or amputa- stones from the bladder with signal success, 
tions as the result of such injuries. and he was among the first to describe 

The remarkable researches of Dr. Marc artificial collapse of the lungs and to open 
Ruffer in paleopathology which he carried and drain the chest in cases of inflammation 
on upon ancient Egyptian mummies reveal and pus formation in the lung coverings, 
an astounding knowledge of surgery among After Hippocrates there was no notable 
the ancient Egyptians. Many of the surgical name in surgery for five hundred years 
procedures heralded in later centuries as Galen, of Alexandria, made his appearance 
new were long ago known to the Egyptians, after this lapse of time, and his contribu- 
ye surgery, especially, attained a high tions to the healing art gave it new prestio-e. 
plane of development. The abdomen was Perhaps his greatest contribution to sureS-v 
oped m disped conditions and the was the ligaturing of arteries. Moreove, 
abnormality skillfully corrected. They, he devised a new treatment for werened 
moreover, had great skill in opening the arterv wqlk Hp • n 

skull and this method of therapy was used in the nervous systenf'Snon' wh^r^f^ 

m curing migraine and epilepsy. They also carried out man/ experimrough 
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which he originated many new surgical 
procedures for the cure and relief of injuries 
to the brain and the spinal cord. 

The Middle Ages furnished a wonderful 
array of names: Bruno da Longoburgo, 
Hugh, of Lucca, William, of Salicet and 
Lanfranco. Those of western Europe were 
Henri de Mondeville, Guy de Chauliac, 
John of Ardern, and John Yiperman. 
Bruno helped to clarify the meaning of the 
term surgery; he wrote a code of ethics for 
surgeons to observe. In 1252, he published 
his great work “Chirurgia Magna” in 
which he advocated several surgical in- 
novations. He insisted that the essentials 
of surgery were to bring separated parts 
together, to separate those that have be- 
come abnormally united, and to extirpate 
what is superfluous. Bruno advocated the 
dry treatment of wounds and devised 
several interesting procedures in abdominal 
surgery. If there was difficulty in bringing 
about the reposition of the intestines, he 
advised that they were first to be pressed 
back with a sponge soaked in warm wine. 
If the omentum, the apron-like structure in 
the abdomen, happened to squeeze its way 
out of the wound, all that was black and 
green, must be removed. In cases in which 
the Intestines were wounded they were to 
be sewed with a small needle and silk 
thread, and care was to be exercised in 
bringing about a complete closure of the 
wound. 

Following Bruno the next surgeon of 
importance was Hugh of Lucca. His most 
important contribution to surgery was 
anesthesia. Mandragora served as the base 
for an anesthetic in those days, though a 
combination with opium was the favorite. 
Da Lucca’s method was by inhalation, and 
this means of administration was used for 
fully a century; it consisted of saturating a 
natural sponge with a solution of madra- 
gora, opium, hyoscymamus, lettuce, cam- 
phor and nenuphar. This anodyne was 
dried and when the occasion for using it 
arrived it was moistened with hot water 
and held to the patient’s nostrils until he 
fell asleep. Lucca was among the first to 


observe strict cleanliness in the treatment 
of wounds. He avoided the use of the probe 
and employed compresses soaked in wine. 

By far the greatest surgeon of the thir- 
teenth century was William of Sallceto. 
He, like Lucca, had considerable experience 
in military surgery, and the outcome of his 
wide experience and researches was a 
systematic work on surgery. He set down 
in detail the treatment of various sorts 
of wounds, the suturing of nerves and 
intestines and the treatment of fractures 
and dislocations. He distinguished between 
hemorrhages from the arteries and veins. 
His method of treating water on the brain 
is of particular interest. He rejected open- 
ing the skull and recommended instead 
puncturing the scalp and membrane by a 
cautery, a very small opening being made 
and the fluid being allowed to escape only 
drop by drop. Saliceto’s discovery tended 
to popularize the use of the cautery in 
surgery. 

As Saliceto was the most distinguished 
surgeon of the Thirteenth Century Lan- 
franco was the foremost surgeon of the 
Fourteenth. He was exiled from Italy and 
came to France to live where he produced 
his “Chirurgia Magna.” He argued that it 
was silly to fix a line between the work of 
the surgeon and that of the physician and 
between practice and theory. He gave a 
good account of the symptoms of fracture 
of the skull, and was the first to describe 
concussion of the brain. He recommended 
ligature as a means of stopping hemorrhage, 
and maintained that exposure to the air 
favored the formation of pus in wounds. 
He advised cutting the nerves in cases of 
traumatic tetanus. A thing for which he 
was noted was his method of stitching 
nerves completely divided in cross-section. 
This he said was the surest method of 
reintegrating the nerve. Not only was the 
nerve itself rehabilitated by this method, 
but after the operation the restoration of 
usefulness to the member involved was 
more complete. 

The foremost pupil of Lanfranco was 
Henri de Mondeville who, above all. 
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pointed out the necessity of a friendly 
relationship between physicians and sur- 
geons. Unlike his iT^aster he ddlcvcntiatcd 
between theory and practice, and he 
insisted on a practical acquisition of 
surgical knowledge rather than theoretical. 
He^dvocated moderate boldness and did 
not countenance radical surgical treatment. 
He was impatient with the surgeon who 
was ever ready to employ surgical means 
when medicines would do as well. He evi- 
dently was not very satisfied with the state 
of the surgical art of his day, for he re- 
marked; “Many more surgeons know how 
to cause suppuration than to heal a wound.” 

The most brilliant contemporary of 
Mondevllle was Guy de Chauliac, who, in 
many respects, was as great a surgeon as 
Lanfranco. He, like Mondeville, insisted 
on experience rather than on authority. In 
cases of fracture of the leg, in addition to 
splints reaching to the foot, he employed 
a box or truss of straw to support the limb 
and attached to the foot a lead weight by 
means of a cord passing over a little pulley. 
He advocated that cancer be treated at an 
early stage and preferably with the knife. 
He made use of the speculum in certain 
obstetrical cases, and he gave an account 
of a ceserean operation. His special interest 
lay in the radical cure of hernia, and he 
devised six different operations for that 
purpose.He, moreover, developed a method 
of taxis by which to reduce hernias. He 
adopted stiffened bandages of various 
sorts, especially employing white of egg for 
this, and sometimes moulding bandages to 
the limbs in cases of fractures. 

John, of Ardern, and John Yperman 
were among the later medieval surgeons of 
note. Ardern described rabies and drew an 
accurate picture of that disease. He also 
knew the clinical manifestations of trau- 
matic epilepsy and suggested treatment. 
Yperman was well acquainted with and 
treated cases of dropsy, rheumatism, apo- 
plexy, epilepsy, lung abscess, hemorrhage, 
liver abscess, blood-spitting, hardening of 
the spleen, and a host of other surgical 
diseases. 


The greatest surgeon at the dawn of the 
Renaissance was Ambrose Pare. Merc 
knowledge without experience,” he said, 
“does not gi%'C the surgeon much self- 
confidence.” All his own knowledge was 
acquired through experience, first as a 
dresser at the Hotel Dieu and then as a 
military surgeon. He treated with success 
wounds indicted by sword, lance, halberd, 
stone arquebus, pistol, eulverin and other 
types of firearms. He described various 
forms of fractures, Including fractures of 
the leg, the arm and the skull. He was the 
inventor of arterial forceps, many different 
kinds of surgical instruments as well as 
artificial limbs and artificial eyes. Pare 
suggested that syphilis was the cause of 
weaking of the walls of the great arteries 
of the body. He was the first to use wire 
sutures to treat harelip. He removed con- 
cretions from the joints, improved the 
method of trephening, and made remark- 
able advances in the surgery of the eye. 
However, he is most known for his improve- 
ment in the treatment of wounds and 
because he introduced the ligature in 
amputations. In former times custom 
prescribed that wounds should be treated 
with boiling oil. Pare hit upon the idea, 
quite accidentally, of utilizing an ex- 
temporized simple ointment instead of 
boiling oil. His men recovered much more 
rapidly under this system. His introduction 
of ligaturing arteries instead of using 
the cautery abolished the ancient dread 
of bleeding to death and saved many 
lives. 

Doctor Saleeby has said that the history 
of surgery may well be divided into two 
periods; Pre-Listerian and Listerian. Dur- 
ing the interval that elapsed between 
Ambrose Pare and Lister surgery was 
enriched by the contributions of a remark- 
able group of men: Borelli, the physiologist, 
Malphighi, the anatomist, Paracelsus, the 
chemist. Van Helmont, who elaborated the 
teachings of Paracelsus, and Harvey, rvho 
discovered the circulation of the blood 
1 he pre-Listenan period was characterized 
y the presence of pyemia, septicemia. 
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erysipelas, and hospital gangrene which 
were certain to follow surgical intervention. 
With the introduction of ether and chloro- 
form, operations increased in number and 
range. The mortality caused by the above 
mentioned infections was appalling. Lister 
particularly concerned himself with the 
problem of controlling these diseases, and 
with his appointment as professor of sur- 
gery at the University of Glasgow he 
buckled down for a practical solution of this 
problem. His special interest lay in the 
study of suppuration in relation to decom- 
position. From previous experience with 
carbolic acid as a deodorant and destruc- 
tive agent in entozoa, it occurred to him 
that carbolic acid might prevent suppura- 
tion in cases of compound fracture. The 
first attempt to use carbolic acid in the 
treatment of compound fracture was not 
successful; in August of the very same year, 
however, this new method was employed 
with complete success in a case of com- 
pound fracture of the arm. Other successes 
followed this one and within a period of 
two years Lister’s wards in the Glasgow 
Royal Infirmary became the healthiest in 
the world. At first he had prejudice and 
ignorance to fight, but in time the greatest 
surgeons in Europe were won over to 
antiseptic surgery. First came Thiersch 
and Richard Volkmann, of Germany, then 
Billroth, of Vienna, and Lucas-Champion- 
niere, of France. With these leading sur- 
geons aecepting the new doctrine the 
practice beeame widespread, and a wonder- 
ful new era in surgery was ushered in. 
Operations which no one would have dared 
to have undertaken because of the almost 
certain fatal outcome were now attempted 
with impunity. 

Among the most notable operations in 
the dawn of Listerian surgery is that of 
Sir Victor Horsely for the excision of the 
Gasserian ganglion in neuralgia. ,This 
operation has been of great value in restor- 
ing elderly people to a life of usefulness, 
whose existence previously had been one of 
pain and miserj'. This operation 'could not 
have been undertaken in pre-Listerian days 


without certain death; yet today the skull 
may be opened, a large area of the brain 
exposed and turned aside and the Gasserian 
ganglion removed. Today 10 per cent of 
brain tumors are amenable to surgical 
treatment with good prospects of full 
recovery in a majority of cases. 

The present age is so important in 
surgical history that the student of medical 
history in the future will have more to 
say about the present era than students 
of today have to say about all preceding 
periods. The World War served as a power- 
ful impetus. Surgery was put to its severest 
tests and had to advance at a lively pace. 
Blood transfusion as a therapeutic measure 
for the combatting of shock and hemor- 
rhage was widely resorted to. Methods of 
anesthesia were improved and facilitated. 
So was radiography and other means of 
determining before operation the nature of 
the injury and the exact location of bullets, 
shrapnel, and other foreign bodies. Small 
fluorescent screens that could be closely 
applied to the skin of the patient were used. 
Fractures and other injuries that could not 
be detected on the screen were often 
revealed by an examination of the plates. 
In not a few cases sterescopic radiographs 
proved of great value. 

Some of the most notable results were 
achieved in plastic and kineoplastic surgery. 
The restoration of faces of soldiers mangled 
by instruments of the most fiendish design 
of modern warfare evoked the most popular 
admiration. Quite a few years back it was 
something of a feat to restore a nose lost bj^ 
disease or accident. Now it is an everyday 
occurrence. Various parts of the body are 
now restored with a wonderful degree of 
nicety. Plastic surgery has made progress 
in leaps and bounds. 

Commenting on the progress that Listers 
discovery has made possible in surgery, the 
late Dr. William Williams Keen made note 
of the following: “Amputations have 
decreased. Instances which in pre-Listerian 
days would invariably demand amputation 
are now quite possible of recovery without 
amputation. External tumors are now 
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removed without fear of erysipelas from 
all parts of the body. Even in cases where 
the tumor is Internal there is no hesitancy 
about removing it. Opening the skull for 
curative and exploratory measures is now 
more frequent. Abdominal operations which 
would have been formidable several decades 
ago are now commonplace. Today the 
brain surgeon attacks tumors of even so 
inaccessible a place like the pituitary gland 
at the base of the brain, punctures the 
lateral and fourth ventricles of the brain, 
successfully extracts foreign bodies and in 
some cases relieves epilepsy and mental 
disorders. In the neck, goitres of any size 
are removed; in the chest the heart itself is 
sutured for gunshot and stab wounds, 
treated surgically for severe types of heart 
disease; the esophagus is treated for cancer; 
large portions of the chest wall are removed 
for treating cancer of the lungs.” 

The abdomen may be opened and various 
operations performed, even the total re- 
moval of the stomach, without the least 


danger. The intestines may be opened, 
anastomosed and short-circuited. Tumors 
of the liver, gallstones and gallbladder may 
be removed with ease. In the pelvis the 
bladder may be opened, rebuilt when it is 
defective and even wholly removed when it 
is hopelessly diseased. 

Very impressive advances arc being 
made in transplantation surgery. Skin, 
bones, joints and even half joints are 
transplanted with success. The trend in this 
direction is to transplant organs from 
healthy individuals to those whose organs 
have been destroyed by disease. Remark- 
able instances arc the transplantation of 
testicles and thyroids for rejuvenation. 
Nerves are sutured and anastomosed. The 
same is true for blood vessels. The blood 
stream is criss-crossed to prevent gangrene. 

Surgery today is veritably a super-sur- 
gery. There is no problem too difficult for 
the modern surgeon to tackle. The accom- 
plishments of recent surgery thread a stor}’’ 
full of wonder. 



DOCTOR WATSON, I PRESUME? 


R. P. Graham 

Assistant Professor of Chemistry, McMaster University 
HAMILTON, ONTARIO 


W ATSON designates himself in the 
explanatory sub-title of “A Study 
in Scarlet” as John H. Watson, 
M.D. This is his signature to the Preface of 
“His Last Bow,” and it is part of the 
inscription painted on the “travel- worn 
and battered dispatch-box.” • His first 
published work opens with the words: 
“In the year 1878 I took my degree of 
Doctor of Medicine of the University of 
London.” By virtue of such evidence no 
one appears to doubt that Watson was the 
holder of a doctor’s degree in medicine. 
But the matter is open to the most serious 
question. 

In “The Field Bazaar” Sherlock Holmes 
deduced that a letter Watson had received 
from Edinburgh University was an un- 
official communication: “This I gathered 
from the use of the word ‘Doctor’ upon the 
address, to which, as a Bachelor of Medi- 
cine, you have no legal claim.” That would 
seem to settle the matter of the doctorate. 
No doubt there will be objection raised 
to this on the ground that “The Field 
Bazaar” is not 'canonical. But in text 
that undeniably is Watsonian, “The Ad- 
venture of the Dying Detective,” Holmes 
bluntly tells Watson that he has only 


“mediocre qualifications” as a medical 
man. Could the m.d. from London be 
described as “mediocre”? Certainly not; 
this degree is an extremely difficult one to 
obtain.^ 

In further proof, if it be needed, of the 
spuriousness of Watson’s alleged degree, 
it may be mentioned that the University 
of London has no record of a John H. 
Watson taking the m.d. in 1878. And if 
it is unlikely that Professor Moriarity 
caused the record of Holmes at Cambridge 
to be obliterated,- it is still more improb- 
able that he would trouble himself about 
Watson’s academic history. 

Even if Watson’s medical degree was 
not what it might have been, he earned, 
many times over, a doctorate of letters. 
No one begrudges him the use of a title, 
but he should not have tried to deceive 
us. “What is the meaning of it, Watson?” 
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CARDIAC DISEASE AND CESAREAN SECTION 

C ardiac disease is an important since there is reason to believe that they 
cause of maternal mortality. In stand surgery ^Ycii, it is thought that 
several well conducted obstetrical cesarean section presents no special prob- 
clinics, it ranks fourth in frequency as a Icm. There is no evidence to support anv 
cause of maternal death, following hemor- of these notions. 

rhage, infection and to.vemia. Janssen be- In the more serious cases, as the circuia- 
heves that each year in the United States, tory burden of pregnancy increased, it 
1,000 puerperal deaths are due to heart has seemed reasonable to induce premature 
disease. Exact figures are not available, labor in order to lessen the risk of deliv- 
except as published in maternal mortality cry at term. The high mortality wdiich fol- 

„ , , . . . . of treatment has 

The controllable factors of mortality will resulted in greatly increased incidence 

be found more readily m the problem of of ceeavean section and higher maternal 
antepartum care than in the conduct of mortality. 

delivery. General interest is comparatively Now we know that spontaneous im 

°{ ^ cooperation provement toward term can be anticipated 

of the cardiologist, or experienced internist with confidence, so induction of premature 
ow widely accepted as essential, fn labor is clearly contraindicated- and there 
Je event of serious break m compensation is excellent evidence that the ^ 

w far.off thar.may be, SeU:t ca^diai’lSLefe^ T)! 

willing to share the risk of home care clmicl hn delivery, jMany 

weights himself wdth grave responsibilkv, continue unconvinced and 

Since a great many women with cardiac aerim L ^^sarean section for 

disease have been LccessfuirdeUvered « 

by the vaginal route, many misconceptions iml HeE ^ against abdom- 

are rife. It is comi;onIy^saidX?aTort Stinv nTlf ^ 

labors and small babies may be antiebated > ' ^ cases m large numbers, yet 

and that a consitfcrable CTbfoXt eXuT'' 
common and even good for the^ and « ™"'nS- 

hem, and The patent w.tl, heart disease is a poor 
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risk for cesarean section, whatever the 
reasons for this naay be. 

To say that this method of delivery 
still has a place in the treatment of those 
women who fail to improve under critical 
supervision is fallacious. If a cardiac 
patient should die undelivered in the latter 
months of pregnancy, it does not mean 
that cesarean section would have averted 
the fatal outcome. Unfortunately, she 
would have been a poor risk for pelvic 
delivery as well. There will always be fatali- 
ties. To perform cesarean section in order to 
sterilize a patient, who might better have 
been delivered from below is not good 
sense. 

The essence of success in the manage- 
ment of pregnancy complicated by rheuma- 
tic heart disease is good antepartum care. 
No obstetrician should be willing to assume 
responsibility for pregnancy complicated by 
serious rheumatic heart disease unless an 
experienced internist shares it with him. 
Functional evaluation, spontaneous labor, 
critical supervision of the first stage of labor 
and shortening of the second stage are 
important. 

Cesarean section is contraindicated for 
cardiac disease. However, the obstetrician 
need not be told that obstetrical problems 
like pelvic dystocia, over-large fetus or pla- 
centa previa must be solved satisfactorily 
and cesarean section may be necessary. 

In Brooklyn the Committee on Maternal 


Welfare of the Medical Society of the 
County of Kings invites all physicians to 
participate in its monthly obstetrical con- 
ferences at which the controllable factors of 
maternal deaths are discussed. No formal 
assignment of preventability or responsi- 
bility is ever assigned to any physician or 
hospital. The purpose of these conferences 
is purely educational, in a deliberate effort 
to influence local trends of practice. Inter- 
est has been well maintained for a period of 
ten years. 

A recent meeting of this Committee was 
devoted to a review of maternal deaths due 
to rheumatic heart disease. Three able car- 
diologists, representing Brooklyn hospitals 
in which obstetrical cardiac clinics are con- 
ducted according to the standards of the 
New York Heart Association, participated 
actively in the discussion. They were of the 
opinion that cesarean section is contraindi- 
cated for rheumatic heart disease. It is diffi- 
cult to believe that this meeting will not 
have a profound effect upon obstetrical prac- 
tice in Brooklyn. Similar meetings in other 
large urban centers, in which the statistical 
trend of puerperal mortality should approxi- 
mate national experience, should influence 
obstetrical practice and further reduce the 
maternal death rate. Performance of cesar- 
ean section for rheumatic heart disease 
should be discouraged. 

Charles A. Gordon, m.d- 
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BONE GRAFTS IN NON-UNION OF WAR FRACTURES 

Lieut. Col. Spencer T; Snedecor and Major Francis L, Cofeev 

MEDICAL CORPS, ARMV OF THE UNITED STATES 

N ON-UNION of fractures with gross Secondly, the time when it became ccr- 
defects in the long bones is a com- tain tiiat spontaneous union would not 
mon occurrence among the shat- take place was indefinite. Reasonable bone 
tenng injuries of war. To correct these contact and control of infection often 
structural problems bone grafts arc the resulted in union, even if delayed. For 
most valuable and useful aid in the this reason it was frequently not easy to 
reconstructive surgery R decision. For example, two pat/ents 

his article describes the observations with delayed union of the tibia were 
ofour practical experience for the past two operated upon with intent to perform 
years with the use of bone grafts in frac- bone grafts. In both instances unexpected 
^res ^ the long bones at the Valley abscesses were found at the sites of the 
Forge General Hospital A wide variety non-union. The pus appeared innocuous, 
of problems caused by weak union, but yielded positive cultures of Staphlo- 
mal-umon, non-union or gross defects coccus hemolyticus. As a safety procedure 
have been met by inserting bone grafts, the ends of the bone frag^entrweJc 
No feed concepts have been applicable cleaned up and sauceri.ed Tfev wc^e 
to all cas^. Many sources have been used then placed in fair apposition the wounds 

reinforce weak bone. ^ fc i general rule was to allow 

In this type of reconstructive suraerv weeks after 

time and care must be taken preoperatively sinuserVad 
to analyze and evaluate all of the^following permissibL 

factors: (i) timing, (a) skin surface, (3) penTcilfin nre . 

bed, (4) source, (5) type, and ( 6 ) fixation w«c -f k pc>stoperativeIy. It 

Amins. The rime St ftiwT ^ 

a flexible quantity. First, the ^general L f 

condition of our patients usually per- oLedure before another 

nutted early consideration of opLtion inorelt L undertaken. Further- 

because the recuperative powers of youth bone donor J^appened that the best 

are amazingly rapid. Only occasionally JeSy Fortun^ F 

did an operation have to be delayed in I r ^ 

or et to b„.Id up thoir geueml condition. tance upon ,vS s"! iTh^Tthe Zt 
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structive surgery hinged was the skin overlooked. But it was found that it is not 
surface. It was repeatedly shown that the only necessary to have a good surface 
covering above the graft was of vital covering above the graft, but also healthy 



ABC 

Fig I. Case i a, shrapnel \4 ound occurred in Sicily. Non-union of the clavicle followed a compound 
fracture with loss of substance, b, a graft from the tibia was applied as an onlay and was fi\ed 
with four screws c, screws were later removed because they were tender beneath the skin. 

significance to its life. Any real amount of blood-bearing tissue around all of its other 
scar tissue above a graft was prohibitive, sides. In the severely destructive wounds, 
Since the plastic surgery service had alwaj'^s usually caused by shrapnel, healing took 
offered close cooperation with this work, place with the formation of a large amount 
it became an inflexible rule not to pei form of dense scar tissue. Often there would 
a bone graft unless skin and subcutaneous be a hard, almost bloodless, mass through 
fat covered the area without tension. In and through the arm or leg, the hand or 



A B 

Fig. 2 Case ii. a, injured at El Guettar, North Africa, 
w hen a jeep hit a land mine. The compound fracture of the 
humerus resulted in non-union because of interposition of 
tissue B, a cortical graft from the tibia was inlayed into 
the upper fragment and onlayed distally along the shaft. 

the consideration of any bone graft pro- foot. Sometimes this covered a large area 
cedure the source of its nourishment from across the limb, and at other times the 
the surrounding tissue was a prime factor scar would run up and down for several 
to examine. Scar tissue would not sustain inches. To lay a bone graft in this sub- 
a graft. stance was to ask for failure. Therefore, all 

Bed. The bed of the graft was a point of the scar tissue was meticulously dis- 
of real interest, and at first was somewhat sected from the area which surrounded the 
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Fig. 3, Case ni. Ato c, wounded m action by shrapnel inTunisin. A Uso and a half inch gap in the 
continuity of the ulna was left after the infection had cleared. In this instance the scar below the 
elbow ^\as completely excised by the plastic service and the defect \\as covered by the transfer 
of a local flap of skin. The area from w Inch it was moved is shown in the picture to be covered 
with a split graft. Nothing is visible of the original scar area. A fibula graft as dowled into the 
medullary cavity of the upper end while the lower end was “stepped” against the ulna shaft 
and held with two screws with nuts. The olecranon worked loose in this case and the upper end 
did not unite until a secondary procedure was done. 
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graft. Sometimes this would require pro- 
longed and extensive excision. By prefer- 
ence the graft was immersed in normal 



A B 

Fig. 4. Case iv. a, wounded by a shell 
fragment near Mateur, North Africa. 
Non-union of the ulna was caused by 
loss of substance, b, united by an onlay 
cortical graft from the tibia. 

appearing muscle, or at least with a good 
muscle bed below and subcutaneous fat 
and skin above. 

Sources. Bone for grafting was bor- 
rowed from many sources. The body stock- 
pile of useful material is plentiful. By 
forehanded planning the proper areas were 
prepared and readied. Nevertheless the 
needs of the moment had to be met. For 
example, in Case vi it was intended to use 
an iliac graft because of its osteogenic 
property, but the uncovered ends of the 
ulna were so soft and decalcified that they 
would hold neither screws nor wire for 
fixation. In order to meet this immediate 
problem the tibia was prepared and a 
long, 16 mm. graft was removed and 
divided in two as a dual graft. Both ends 
of the ulna were held in vise-like grip of 
the dual graft. 

The oldest and most reliable source 
for bone remained the tibial shaft. If extra 
long or strong shafts were required, either 


the tibial crest or the fibula was used. By 
choice the tibial crest was avoided because 
of the reported frequent fractures in such 
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Fig. 5. Case v. a, fragments from a bomb at 
Anzio caused the loss of substance in the 
middle ulna, n, the gap was filled in with a 
fibula step graft. The lower step broke while 
the screws were being inserted and a plate 
was then applied to hold it. 

donor sites even six months or more after 
removal of the graft. Six to eight inch 
sections of the whole fibula have been 
taken several times without any residual 
symptoms. In one instance the fibula graft 
failed and the best explanation seemed to 
be lack of nourishment. Since then the 
practice has been to slice off one of the 
edges of the graft with the motor saw 
so that its marrow cavity was exposed to 
ingrowing blood vessels. 

For its splendid osteogenic properties 
the iliac crest was an excellent source of 
borrowed bone and it was used frequently. 
Commonly the outer half of the crest was 
removed but different shapes were designed 
from either the crest or ala, according to 
the need. The crest was also the best area 
from which to obtain bone chips if no 
immediate source, such as the cancellous 
bone of the upper tibia, was available. 
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Fig. 6. Case vi. a, a severely destructive wound of the forearm was 
caused by shrapnel near Cassino, Italy. The soft tissue was first 
healed, n, the scar was replaced with a large abdominal flap by the 
plastic service, c, the non-union of the radius and ulna is show n. d, 
the radius was opposed by a screw and nut through the oblique con- 
tacting surfaces. The ulna ends were found to be so soft that mortices 
could not be cut and screws would not hold. Therefore, a dual tibial 
graft was used. The ends of the ulna were crushed tightly between the 
two grafts. 
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A section of rib was easily removed and 
used as a whole, or split into two grafts 
which were quite serviceable, for instance. 



A B 

Fig. 7. Case vii. a, a defective radius 
was caused by 'a shell fragment near 
Venofro, Italy, and refractured witli- 
out displacement during convales- 
cence. B, the gap was then filled in 
with a graft from the iliac crest. 

in a wrist fusion. Small grafts for meta- 
carpals were taken handily from the 
proximal ulna. Recently in two cases the 
distal half of the fifth metatarsal .was 
borrowed to replace the like part in meta- 
carpals. In this manner the cartilaginous 
joint surfaces were utilized; both grafts 
were successful and the metacarpopha- 
langeal joints were saved. 

Often the bone adjacent to the fracture 
site was the best available source and a 
sliding inlay graft was done. However, the 
more desirable graft for inlay to the lower 
tibia came from the healthy bone of the 
opposite leg. Osteoperiosteal grafts were 
usually taken from the tibia, also. 

Types. The type of graft used depended 
upon a number of special considerations. 
If it were to be fixed near the end of a 
long bone, the end of the graft was best 
driven into the cancellous metaphysis as 
an inlay or intramedually type. The blood 


supply of cancellous bone is so luxurious 
that it adds great odds for a take. 

If the recipient ends were decalcified 
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Fig. 8. Case a and b, the gap in the fifth metacarpal 
was caused by a rifle bullet. It was made up by a 
small tibial graft, notched into the proximal end 
of the metacarpal and driven distally into the 
medullary canal of the first phalanx. 

and soft, they did not lend themselves to 
bone carpentry. Several times at operation 
the fracture 1 ends, apparently sound by 
x-ray, were found to be actually sclerotic 
or else flattened in the wrong direction 
so that the anticipated type of graft con- 
tact had to be changed. 

Onlay grafts were the most desirable 
type for shafts of long bones, provided 
a good bed of bleeding recipient bone 
could be obtained. On both the femur and 
tibia they were applied to the outer aspect. 
The difficult area of lower tibia was best 
joined by a combination inlay from the 
opposite tibia plus an onlay graft along 
the lateral border, using the bone removed 
from the recipient slot. In one difficult 
case (Case xi) a sliding graft and also the 
onlay were taken from the same tibia 
because the other tibia had been badly 
fractured. 

Metacarpal and metatarsal problems 
were met in special ways, sometimes by 
borrowing the distal end of the fifth 
metatarsal. Usually cortical bone grafts 
from any convenient source were quite 
satisfactory. 
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Osteoperiosteal grafts were desirable 
when rigidity was not required but bone 
growth was to be especially promoted. 


across the fracture line. Similar sluggish 
fracture sites have been wrapped all 
around by such osteoperiosteal grafts, or 



Fig. 9. Case x. a, bilateral fcmor.al fractures resulted when a truck over- 
turned during a blackout in Italy. The right femur bad united but tlie 
left had not. n, a tibial graft was inlayed into the greater trochanter and 


onl.aycd against the sliaft. 
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Fig. 10. Case xi. a, a glider cr.ash in Texas caused this . 
non-union of the tibia because of the considerable loss 
of the anterior cortex, n, a long sliding graft from the 
same leg was used because the other tibia was also 
fractured. The fragment from the upper slot w as placed 
as an onlay against the lateral surface of the tibia. 


Recently a difficult old non-union of the 
femur had three Inches of over-riding which 
could not be corrected. The ends were 
“stepped” into excellent apposition and 
held with a six-screw plate but the non- 
union was about two years old and the 
ends were of poor quality bone. To insure 
union a six-inch osteoperiosteal graft was 
layed down along the top of the femur 


else chips of cancellous bone have been 
packed about them. 

Dual grafts were excellent to make up 
the defects in long bones. Sometimes suffi- 
cient length for the double graft could not 
be cut from the one tibia. In these instances 
eight or nine inches of the opposite fibula 
were^ utilized. Another similar way of 
obtaining a dual graft was to do an 




American Journal of Surgery Sncdccor, Coffcy — Bonc Grafts 


May, 1946 


osteotomy of the fibula of the same leg, as any of the other factors. In many 
above or below, or both, and fix one or instances it was wiser to sacrifice a small 
both ends against the damaged tibia. In amount of length in order to get healthy 



Fig. II. Case xii. a, the non-union of the upper part of a double tibial fracture, 
resulting from an automobile accident, was caused probably by lack of nutrition. 
B, an onlay graft from the opposite tibia was fixed along the lateral surface. An- 
teriorly an oblique transfixing screw was inserted for better fixation. 
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Fig. 12. Case xiv. a, a gasoline drum exploded in Tunisia and 
caused the large defect in the upper tibia, b, a graft from the 
iliac crest xvas used to secure rapid union because the frag- 


ments were quite stable. 

addition to this an inlay or an onlay was 
added from the other tibia. Such a wide 
variety of tibial defects were found that 
many different combinations of supporting 
grafts had to be devised. 

Fixation. The method of fixation of 
the ends of the graft were just as variable 


bone ends in good contact. This was 
especially true of the bones of the arm 
where a moderate shortening was but a 
slight handicap. 

The method of cutting steps for splicing 
provided several advantages. Marrow was 
brought into contact with marrow and 



You LXXl, No s 


Aiiicricun Journnl of 


585 


Sncdccor, Coffey Bone Grafts 


cortex with cortex; and it lent itself to 
close-fitting fixation by screws or even by 
wire. Yet one had to be ready for other 


grafts were held by two screws at each 
?nd; but they did not hold well m the 
soft ends of the ununited fragments. There- 



A ** 

Fig. 13. Case xv. a. .i l.vrgc hole in the distal tilija «as c.aiiscd l>y 
a shell fragment in Normandy. », it was ciirretted out and 
filled with chips frotn the crest of the ilium. 
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Fig. 14. Case xvi. a and n, a riflic bullet in the South Pacific citused the 
non-union of the first met.atars.al. It was joined by a tibial graft. 


modifications. For example, a fibula graft 
was being used to fill in a three inch defect 
in the ulna (Case v). Accurate steps were 
cut into both ends of the graft and the 
recipient bone ends. As the screws were 
being firmly seated into the distal ends, 
the recipient step broke off at a point 
which was discovered to have been frac- 
tured. Fixation was then obtained by 
adding a small four-screw ’plate which 
served perfectly well. 

Rigid fixation of both ends of the frac- 
ture to the graft was the desirable objec- 
tive whenever possible. Commonly the 


fore, washers and nuts w’cre often put on 
the screws to bind the soft bone ends 
tightlj' to the graft. When going through 
soft bone, the best grasp for the screw 
was obtained when it was inserted through 
the recipient bone first. Then the head of 
the screw, with a washer if necessary, 
snugged the soft bone against the hard 
graft. In fractures of the larger long bones 
better fixation was obtained by adding an 
oblique transfixing screw through another 
plane. 

Steel wire through small drill holes has 
served well in a number of instances. 
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Metacarpal and metatarsal grafts were 
nearly always fixed by Kirschner wires. 
Inserted sometimes transversely to bind 
to other metacarpals and at other times 
longitudinally. The ends were clipped off 
so that the skin closed over them. At the 
end of six to ten weeks they were removed 
under local anesthesia. 

Plaster support was always desirable, 
at least for a time. The casts to the fore- 
arm or leg were usually split a few hours 
postoperatively in order to allow for 
swelling. At the end of two weeks the}'^ 
were carefully removed, the sutures taken 
out and a non-padded cast reapplied. The 
spica casts for the humerus and femur were 
left for several weeks but the sutures were 
removed through a window. 

The difficulty of obtaining adequate fixa- 
tion is illustrated by Case iii. In this and 
another similar case the proximal ulna 
fragments angulated even though the arm 
was fixed in plaster from the axilla down. 
The triceps pull tended to angulate the 
proximal fragment backward and, in addi- 
tion, the supinator rotated it. Therefore, 
it was found wiser to maintain these 
limbs in extension and supination. In the 
last case of this type this strain was 
effectually prevented by inserting a Kirsch- 
ner wire longitudinally down through the 
olecranon on through the graft and into 
the shaft of the distal end. Angulation and 
rotation are always frequent headaches in 
both radius and ulna fractures, new and 
old, and require preventive measures. 

ILLUSTRATIVE EXAMPLES 

The cases shown here were selected to 
Illustrate different problems in the non- 
union of fractures of the long bones. They 


were chosen to show the variety of destruc- 
tive bone lesions found in war injuries with 
the appropriate bone graft to answer each 
problem. 

SUMMARY 

1. A safe time interval of eight to six- 
teen weeks after all evidence of infection 
had ceased was followed. 

2. Sufficient good skin with subcu- 
taneous tissue was always needed to cover 
the bone. 

3. A healthy vascular bed was prepared 
by excising scar tissue, 

4. The tibia was the most common 
source of bone for grafting, but the iliac 
crest was often chosen when it could be 
used because of its better osteogenetic 
properties. 

5. Many different types of grafts were se- 
lected according to the individual problem. 

6. Rigid fixation was obtained by either 
bone carpentry, metal or both. 

CONCLUSIONS 

1. Bone grafts are of great practical 
value in correcting the gross defects of 
severe war injuries. 

2. Good judgment and resourcefulness 
are needed by the surgeon to meet the 
variation in individual problems, both 
in the planning and execution of the 
operation. 

3. The prime factors which should be 
carefully studied in each prospective case 
are: (i) timing, (2) skin surface, (3) bed, 
(4) source, (5) type, and (6) fixation. 

4. If the prime factors are favorable, a 
successful take may be anticipated in 
practically every case. 
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C ASUALTIES -with thoracic injuries 
made up about 14 per cent of all 
wounded admitted to an American 
evacuation hospital during the first six 
months of the present campaign in North- 
ern Europe. Of some 1,400 patients with 
chest injuries, about three-fourths had 
sustained missile wounds or blunt trauma 
to the chest wall alone or had manifested 
some degree of pulmonary blast injury. 
The majority of this group had other 
unrelated injuries which often were of 
greater moment than the thoracic wound. 
Some of the less seriously wounded were 
sent on without treatment to hospitals in 
the rear, where they could be operated upon 
with less delay than if they remained to 
wait their turn for operation following the 
more urgent cases. As a whole, this group 
of non-penetrating thoracic wounds pre- 
sents no problems especially related to 
thoracic surgery in the forward areas and 
will not concern us in this communication. 

Thoracic surgery in the forward hospitals 
is principally concerned with the definitive 
treatment of patients having penetrating 
or perforating wounds of the pleural cavity' 
associated with hemothorax or pneumo- 
thorax, with special regard for those with 
open pneumothorax, concomitant abdomi- 
nal involvement, and other complications. 
Roentgenograms of the chest were taken in 
the great majority of patients with chest 
injuries and nearly all patients with these 
more serious injuries were kept for treat- 
ment and observation. Since an evacuation 
hospital receives all types of injuries, we 
believe that our experiences with those with 
chest wounds represent a cross-section of 
the thoracic injuries encountered in this 
zone of combat. 

Excluding some twenty-five patients who 

* An abridgement of this article was read by the senior 

January 


had been operated upon elsewhere and who 
were kept until their condition permitted 
evacuation to general hospitals, the number 
of patients with known intrapleural injury 
admitted was 380, representing 27 per cent 
of all those with tvounds of the thorax. 
This communication deals with the man- 
agement of this group during this critical 
phase of their hospitalization. The results 
given arc necessarily based on the rela- 
tively short period of observation before 
their evacuation. 

Sixty-nine per cent of the w'ounds were 
due to shell, mine, or grenade fragments, 
28 per cent to bullets, and 3 per cent to 
blunt trauma, mostly due to vehicle acci- 
dents. There were no bayonet wounds. 
Gunshot wounds were somewhat more fre- 
quent earlier in the campaign, but recently 
shell fragment wounds have predominated 
in the ratio of 3:1 or more. The wounds 
were right-sided in 52 per cent, left-sided 
in 45 per cent, and bilateral in 3 per cent 
(ten cases). Penetrating wounds were about 
two and a half times as common as the 
perforating type. 

PREOPERATIVE MANAGEMENT 

The most Important objectii'es in the 
preoperative care of these patients are: 
(i) to combat shock and to arrest hemor- 
rhage if its source is accessible, (2) to 
close sucking wounds temporarily, (3) to 
alleviate pain and anoxemia, (4) to care 
for certain complications, especially tension 
pneumothorax, and (5) to recognize bv 
physical and roentgenologic examination 
the extent of the thoracic injury and the 
severity of any associated trauma, espe- 
cially that to the abdomen. 

Shock was present in 37 per cent of the 
patients and -was severe in 14 per cent. 

author at the Inter-AIlicd Medical Conference, London 
Oj 1945* * 
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Many of these patients had already 
received one or more units of plasma at 
advanced medical installations and in a few 
cases blood transfusions as well. Patients 
showing signs of shock were treated in a 
shock ward adjacent to surgery. 

Stored Type “o” whole blood was pre- 
ferred to that diluted with an equal volume 
of Alsever’s solution, especially when it was 
thought that multiple transfusions would 
be necessary. The volume of fluid admin- 
istered to chest casualties must be judged 
carefully and kept as small as possible and 
yet be adequate. Large volumes of intra- 
venous fluids given to combat shock 
precipitated pulmonary edema in a num- 
ber of patients with severe chest injuries, 
and probably contributed to the fatal 
outcome in a few of them. Most patients 
who required blood were given 500 cc. to 
1,000 cc., usually with 500 cc. to 750 cc. 
of plasma as well. In cases with marked 
shock due to hemorrhage, it was not un- 
common to give 1,500 cc. to 3,000 cc. of 
blood before and during operation. Re- 
cently we have been placing increasing 
reliance on serial hematocrit studies as well 
as on changes in the pulse and blood pres- 
sure readings as a guide to therapy. 

In cases of continuing or increasing 
shock due to bleeding from the lung or 
parietal vessels, or from abdominal injury 
in the case of thoraco-abdominal wounds, 
after preliminary transfusion early surgical 
interference was considered to be the best 
treatment for shock. A pulse rate of over 
130 beats per minute, or a systolic blood 
pressure of less than 100 mm. of mercury 
was not believed to be a contraindication 
to operation in such a situation. Bleeding 
from the chest wound or into the chest 
wall was rather common but it was only 
occasionally necessary to take steps to 
arrest it preoperatively. 

In 29 per cent of the cases there was 
either an open pneumothorax present when 
the patient was admitted, or the wound 
sucked on debriding and retracting the soft 
tissues at operation. Two patients had 
bilateral sucking wounds and in four there 


were two sucking wounds on the same side. 
Usually the defect had been adequately 
sealed with an adhesive and vaseline gauze 
dressing before admission; but sometimes 
the latter had become loosened due to 
bleeding, or the diagnosis had been missed, 
and the wound would be found to be 
sucking under the original battle dressing 
when the patient coughed. Only rarely 
had such wounds been sutured as a first aid 
measure. The wounds were redressed after 
admission in every case and properly 
sealed. 

About one-third of the patients showed 
moderate or severe dyspnea for which 
oxygen therapy was instituted. Chest 
aspiration was carried out preoperatively 
in 1 1 per cent of the cases, and in 34 per 
cent of the non-operative cases. Moderate 
sized collections of blood and air were not 
aspirated if the patient was reasonably 
comfortable. 

Nearly all casualties had received % gr. 
of morphine tartrate after being wounded, 
but the full depressant effect of the drug 
was often not evident until they had begun 
to recover from shock. In five patients 
morphine poisoning was a serious problem 
and it was probably a contributory cause of 
death in four of them. If morphine was 
necessary for pain and restlessness it was 
given in small doses, gr. hypodermically 
or gr. intravenously. Most patients were 
disturbed from pain, dyspnea, anxiety, and 
the ambulance ride, and improved con- 
siderably after they had been propped up 
on a back rest and oxygen therapy started. 

Hemothorax was evident in 81 per cent 
and was severe in 10 per cent of the cases. 
Pneumothorax was known to be present in 
48 per cent and there were eight instances 
of tension pneumothorax present on admis- 
sion. A few of the latter had had a needle 
equipped with a finger cot valve inserted 
as an emergency measure, but it was seldom 
functioning by the time the patient was 
admitted. In such cases a small catheter 
was usually inserted in the second anterior 
interspace and connected to. a water seal 
bottle. 
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Dilatation of the stomach was fairly 
common in w’ounds of the left lower thorax 
associated with rib fractures, especially if 
abdominal involvement was present. As- 
piration of the stomach was carried out in 
these cases, and in some instances the 
Levine tube was left in place during surgery 
for resumption of gastric suction on the 
postoperative ward. 

Mobility of the chest wall due to multi- 
ple rib fractures was encountered several 
times and strapping with adhesive and 
placing the injured side down helped to 
relieve pain and dyspnea. 

One patient had had an emergency 
tracheotomy before admission and it was 
performed in six others soon after admis- 
sion. The indications were; bleeding into 
the fascial planes of the neck in three cases; 
perforation of the larynx or trachea in 
three; and a maxillofacial injury in the 
other patient. 

The importance of the physical examina- 
tion in estimating the severity of thoracic 
involvement and associated injuries does 
not need to be stressed. Paraplegia (eleven 
cases) and brachial plexus injury (eight 
cases) were watched for, since they had 
sometimes been overlooked in gravely 
injured patients. The frequency of involve- 
ment of the chest with wounds of the 
arm or shoulder must be kept in mind. 
Not infrequently, small entrance wounds in 
the chest are overlooked in the presence of 
a more noticeable perforating wound of 
the arm. Moreover, patients with pene- 
trating wounds of the arm or shoulder 
revealing no foreign body in roentgeno- 
grams should have chest films as well. 
Interesting but less important was the 
detection of phrenic nerve paralysis (two 
cases) and injury to the recurrent laryn- 
geal nerve (two cases). 

The frequency of concomitant abdominal 
injury in wounds of the lower chest, and 
conversely of intrathoracic damage in upper 
abdominal wounds, must be kept in mind. 
Involvement of the diaphragm or ab- 
dominal structures was present in 22 per 
cent of this series of 380 patients with 


penetrating and perforating w'ounds. The 
diagnosis was sometimes easy becaiise of 
the location of the wounds or was facilitated 
by tbc presence of such diagnostic com- 
plications as hematuria, evisceration, hem- 
atemesis, or biliary or gastric drainage from 
the chest wound. 

In penetrating wounds of the chest or 
abdomen not infrequently the missile w'as 
seen imperfectly or not at all in the roent- 
genograms of one body cavity and the 
patient had to be returned for films of the 
other. Reconstruction of the course of 
the missile from its entrance to point of 
lodgment or exit was essential in order to 
predict organ involvement and to plan the 
operative approach. 

Anteroposterior and lateral roentgeno- 
grams of the chest taken usually in the 
sitting position rvere made in nearly every 
case in which penetration of the pleural 
cavity was a possibility. Due to technical 
dilTicultics the lateral films were sometimes 
unsatisfactory; and if it was important to 
know the location of the foreign body, the 
Potter-Bucky grid was employed for addi- 
tional films. A few patients with perforat- 
ing wounds were operated upon without 
films because of the obvious and severe 
nature of their injuries. Roentgenologic 
evidence of blood aspirated into the 
tracheobronchial tree and of intrapul- 
monary hematoma was common. In about 
4 per cent of the cases the latter was not 
associated with any appreciable hemo- 
thorax or pneumothora.x. Atelectasis of 
varying severit^'^ was diagnosed from the 
admission roentgenograms in 9 per cent of 
the patients, in a few of whom portions of 
the uninjured lung were collapsed. Rib 
fractures were known to be present in 45 
per cent and over one-third of these had 
fractures of more than one rib. In addition, 
fractures of the scapula (7 per cent), 
vertebra (4 per cent), and clavicle (3 per 
cent), were not uncommon. Complete 
fracture of the sternum was encountered 
only once. 

The diagnosis of pulmonary blast injury 
was made m ten instances from the history 
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of proximity to the shell explosion, the 
presence of bilateral findings in the roent- 
genograms, and the evidence of dyspnea 
and cyanosis out of proportion to the 
severity of the chest wounds. These pa- 
tients seemed especially prone to develop 
signs of pulmonary edema, and when fluids 
were necessary for the treatment of shock, 
whole blood and hypertonic plasma were 
preferred. General anesthesia could not be 
avoided in most of these cases because of 
the associated injuries or because thorac- 
otomy had to be done, but local procaine 
infiltration and regional blocks were carried 
out when possible. 

Other complications diagnosed from 
roentgenograms included mediastinal em- 
physema in three cases and widening of the 
mediastinum due to bleeding in two. 
Obstructive emphysema of the lung due to 
intrabronchial foreign bodies was suspected 
in two patients who died, but unfortunately 
they were in too poor condition to be 
bronchoscoped. 

Because of the use of Type “o” stored 
blood and the large numbers of multiple 
transfusions given, chill reactions occurred 
five times preoperatively, followed in one 
case by temporary renal shutdown. 

Apart from concomitant abdominal 
wounds, associated injuries were present in 
46 per cent of the patients in this series and 
were severe in 9 per cent. In the latter cate- 
gory were included eleven cases of spinal 
cord injury, nine with a compound frac- 
ture of the femur, and ten with a compound 
fracture of the humerus or tibia plus one of 
the following: skull fracture, extra peri- 
toneal perforation of the rectum, or gan- 
grene of an extremity. 

Intramuscular penicillin therapy in dos- 
ages of 20,000 units every 4 hours was 
instituted on admission. Intravenous so- 
dium sulfadiazine was given to some 
patients who could not be given the drug by 
mouth. 

The time interval between wounding and 
admission varied considerably depending 
on the tactical situation but averaged about 
eight to twelve hours. The interval be- 


tween admission and operation also varied 
widely, depending on the severity of the 
patient’s wounds, his response to shock 
therapy, and the press of other urgent cases 
on the surgery schedule. Those with an 
open chest wound or suspected abdominal 
penetration had priority, but even so the 
average stay on the preoperative or shock 
ward for all cases was ten to eleven hours. 
When the “backlog” of priority cases was 
large, less seriously wounded chest casual- 
ties had to wait twenty-four to thirty-six 
hours or more for operation. 

This delay was not altogether a bad 
thing and in some cases it was imposed 
intentionally. If a sucking wound was well 
sealed and there was no compelling indica- 
tion for immediate surgery, it was con- 
sidered to be time well spent to let the 
patient rest, so that his respiratory and 
circulatory physiology could adjust itself 
to changes in blood volume and intra- 
pleural pressure brought • about by the 
injury and blood replacement therapy. 

PATIENTS NOT OPERATED UPON 

Before discussing the operative treat- 
ment of these patients we should first deal 
with the sizable group of 60 cases for whom 
no operation was thought to be indicated 
in the forward hospital and with the twenty- 
eight patients who died without surgery. 

Of the latter group, eighteen died twelve 
hours or less after admission. The most 
important cause of death was shock which 
did not respond to treatment. Overdosage 
of morphine, pulmonary edema, and anoxia 
were contributory causes in other cases. 
Ten of the twenty-eight had associated 
injuries which in themselves were serious. 
Death was due to respiratory paralysis 
following transection of the cervical spinal 
cord in one instance and to injury of the 
internal carotid artery with hemiplegia in 
another. One patient aspirated pleural 
fluid through a bronchopleural fistula and 
died suddenly of asphyxia. Except in such 
desperate cases, however, every attempt 
was made to bring severely wounded 
patients to surgery in the hope that arrest 
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of hemorrhage, closure of a sucking wound 
of the chest, and evacuation of a large 
hemopneuinothorax might offer a chance 
of recovery. Several patients died during or 
immediately after such attempts, but 
others with an almost equally bad prog- 
nosis survived. 

Of the sixty patients who were evacu- 
ated without surgical treatment, seven had 
sustained closed injury to the chest wall 
associated with rib fracUrres and a small 
hemothorax or pneumothorax. Taping of 
the chest and intercostal nerve blocks were 
carried out and the patient observed for 
twenty-four hours or more before being 
evacuated. There were thirty-one patients 
with gunshot wounds in this group, most 
of them perforating and not associated 
with significant rib damage. There were 
twenty-two patients with small, clean shell 
fragment wounds which did not require 
debridement. Three of the latter were 
thoraco-abdominal wounds. In two of them 
small shell fragments were present in the 
liver, with a minimal hemothorax. In the 
third patient, a French girl, there was sero- 
purulent and biliary drainage from a right- 
sided six-day old wound, associated with an 
infected hemothorax and shell fragments 
in the liver. She was treated with chest 
aspirations and intrapleural penicillin ther- 
apy until her evacuation to a civil hospital. 
Chest aspiration was carried out one or 
more times in twenty-one of these sixty 
patients, and closed catheter drainage of 
the chest for suspected bronchopleural 
fistula in two of them. Most of them were 
kept for twenty-four to seventy-two hours, 
i.e., until it seemed unlikely that active 
intrathoracic bleeding or tension pneumo- 
thorax would develop. 

OPERATION 

Two hundred ninety-two patients were 
operated upon of the total of 320 needing 
operation, an operability rate of 91 per 
cent. The thoracic operations performed in 
222 cases with no abdominal involvement 
were of three types; (i) minor procedures, 
(2) thoracotomy, (3) other major proced- 


ures. Additionally, we shall consider sepa- 
rately the operative procedures for seventy 
patients with combined injuries of the 
thorax and abdomen. 

Minor procedures included wound de- 
bridement and exploration, aspiration or 
intubation of the chest, and removal of 
foreign bodies from the chest wall. They 
were carried out in 123 cases in which rib 
resection, closure of the pleura, or thoraco- 
tomy did not seem necessary. Aspiration of 
the chest was carried out preoperatively 
or at operation in forty-five cases and post- 
operativcly only in another seventeen 
patients. Closed intercostal drainage of the 
pleural cavity was instituted in nine other 
patients. The latter was done not only in 
cases of tension pneumothorax, but w'as 
also preferred for the removal of a large 
hemopneumothorax. By clamping the cath- 
eter intermittently, large accumulations of 
blood and air were evacuated gradually and 
a safeguard against respiratory embarrass- 
ment due to further bleeding or accumula- 
tion of air was assured. In addition, less 
dilhculty was encountered with clotting 
and loculation of intrapleural blood if the 
pleura! cavity was kept as empty as 
possible. 

If the hemopneumothorax was not caus- 
ing much dyspnea at the time of operation, 
its removal was often deferred twentj'^-four 
hours, since it was thought that immediate 
aspiration might re-expand the injured 
lung too soon and lead to further bleeding. 
On the other hand, no one was evacuated 
who was known to have a sizeable hemo- 
thorax even if he had no dyspnea, because 
of the well known dangers of delayed ab- 
sorption, clotting, infection, and unre- 
expanded lung. When a large hemothorax 
was aspirated with a needle, it was usual 
to take out 600 to 800 cc. at the first tap 
and the rest twelve to twenty-four hours 
later. Air replacement was never carried 
out; 40,000 units of penicillin in 20 to 30 
cc. of saline were injected after each aspira- 
tion and also at the time of removal of a 
chest catheter. Closed drainage was usually 
continued thirty-six to forty-eight hours 
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after operation unless the persistence of an 
open bronchopleural fistula necessitated 
its continuation. 

There were nine postoperative deaths in 
this group of minor procedures, an opera- 
tive mortality rate of 7 per cent. Seven 
of them had severe associated injuries. 
Another had blast injury of the chest and 
abdomen, and died with pulmonary edema 
the day following laparotomy for what was 
believed to be a penetrating wound of the 
abdomen. Blast injury was also present 
in the seventh patient, who died with bi- 
lateral bronchopneumonia and obstructive 
emphysema in the right lung, the latter 
apparently due to an intrabronchial shell 
fragment. He should have been broncho- 
scoped early but the etiology of his signs 
and symptoms was not recognized until too 
late. 

We have reserved the term thoracotomy 
for those operations in which the chest was 
widely opened for inspection and other pro- 
cedures within the thorax. We considered 
the principal indications to be as follows: 
(i) large sucking wounds with fractures of 
one or more ribs, especially if there were 
indriven fragments; (2) large hemothorax 
due to continuing bleeding from the lung 
or parietal vessels; (3) suspected diaphrag- 
matic hernia and concomitant upper ab- 
dominal injury; (4) suspected wounds of 
the heart or other mediastinal structures; 
and (5) large intrapleural foreign bodies. 
Commonly, more than one indication was 
present, and the combination of an open 
pneumothorax with a large hemothorax 
and retained shell fragment was frequent. 

Thoracotomj'^ was performed in 104 
cases. In forty-two of these concomitant 
wounds of the chest and abdomen were 
present, and this group will be discussed 
later. In the sixty-two remaining cases shell 
fragment wounds outnumbered bullet 
wounds 4:1. 

The thoracotomy incision was usually 
made over the fractured rib and included 
the wound of entrance, which was excised. 
The exposure was nearly always adequate 
and elective Incisions were seldom made. 


Rib fractures, often multiple and com- 
minuted, were present in 89 per cent of the 
cases. In the rest, thoracotomy was per- 
formed through an intercostal incision. 

The wound was sucking on admission or 
at surgery in fifty of the sixty-two cases. 
This was not considered to be an indication 
for thoracotomy per se; small defects were 
simply sutured. Suture of the lung was per- 
formed in twenty-five instances. Metallic 
fragments were removed from the lung in 
five cases, from the pleural cavity in four, 
from the pericardium in two, and from the 
anterior mediastinum in two. Of some six- 
teen intrathoracic missiles which by roent- 
genograms measured 1.5 cm. or more in 
two dimensions, ten were removed. No 
time was lost in searching for smaller frag- 
ments if they could not be readily found. 
In addition, bits of clothing and rib frag- 
ments were removed from the lung in a 
number of cases. Ligation of a lacerated 
internal mammarj^ artery was carried out 
once. We did not believe that pulmonary 
resection was indicated in the cases in this 
group. 

There were two patients with wounds of 
the heart. In one a large fragment had 
perforated the left upper lobe of the lung, 
traversed the upper wall of the left ven- 
tricle, and lodged within the pericardium 
anteriorly. There was a large hemothorax 
without any cardiac tamponade. The for- 
eign body was removed and the heart, peri- 
cardium, and lung sutured through a lateral 
thoracotomy incision. The patient de- 
veloped a small empyema pocket with a 
pleurocutaneous fistula postoperatively, 
but was in good condition on evacuation. 
The other patient had a penetrating wound 
of the left auricle and pulmonary vein, and 
died at operation. 

A No. 18 French catheter was inserted 
for dependent closed intercostal drainage in 
nearly every case. Before the chest was 
closed the anesthetist was asked to re- 
expand the lung with positive pressure. 
This was not always satisfactory and air 
was aspirated from the ehest catheter after 
closure in some instances. Latterly, we have 
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found that larger catheters are more satis- 
factory (No. 20 or No. 22 French). 

Pericostal sutures were sometimes uti- 
lized and were very helpful in the closure. 
Pedicled muscle flaps were sutured into 
large pleural defects. The muscles were 
closed in layers and the skin approximated 
with interrupted silk sutures, inclucling the 
debrided wound of entrance or exit in most 
cases, especially if it had been sucking. The 
wound of entrance was not closed if there 
had been a long time lag between wounding 
and operation, however. 

There were eleven deaths among the 
sixty-two patients in this group subjected 
to thoracotomy for intra thoracic injuries, 
exclusive of the thoraco-abdominal group. 
Eight of them had moderate to severe 
unrelated injuries, and two died of uremia 
due to renal shutdown following blood 
transfusion. The patient with a fractured 
sternum developed a tension pneumothorax 
postoperatively which was not adequately 
decompressed by his posterior catheter. 

In thirty-seven thoracic operations short 
of thoracotomy were carried out which 
were more serious than simple wound de- 
bridement and aspiration. Commonly an 
exploratory incision was made, fractured 
rib segments removed if necessary (eleven 
cases) and an open pleural defect closed 
(twenty-nine cases). Rib fractures were 
present in twenty-two cases, but in half 
of them no resection was necessary because 
the fractures were incomplete or not com- 
minuted. Retained intrathoracic foreign 
bodies were usually small, but in a few in- 
stances they exceeded 1.5 cm. Some of 
these patients were candidates for thoraco- 
tomy at the base hospital at a later date. 
An intercostal catheter was inserted in 
seventeen cases and postoperative chest 
aspiration carried out in several other 
instances. There were no postoperative 
deaths in this group. 

COMBINED INJURIES OF THE CHEST AND 
ABDOMEN 

There were eighty-three cases in this 
category, representing 22 per cent of the 


380 chest cases reported, and 24 per cent of 
those with penetrating abdominal wounds 
admitted during the same period. 

We found the following descriptive 
classification to be convenient; 

(i) The term (Jjoraco-abdominal wound 
was used to designate those in which the 
missile entered the pleural cavity first, 
traversed the diaphragm, and lodged in or 
traversed the peritoneal cavity. This was 
the largest group with fifty-three cases and 
seven deaths. (2) The term ahdommo- 
tboracic wound was reserved for those in 
which the abdomen was penetrated first, 
then the chest. Of the thirteen cases in this 
group six died, an indication of the more 
serious prognosis of this type. (3) Tboraco- 
rclropcritoneal wounds involved the chest, 
diaphragm, and retroperitoneal structures 
(commonly the kidney) without apparently 
entering the peritoneal cavity. There were 
six such cases with one death, (4) The term 
iboracic and abdominal injuries was applied 
to those in which there Avere separate 
missile wounds of both cavities (seven 
cases); subcutaneous injury to chest and 
abdomen by blunt trauma (two cases); and 
missile wounds of one bod}' cavity asso- 
ciated with blunt injury to organs of the 
other (two cases). This group had the 
highest mortality rate, v'ith eight deaths 
among the eleven cases. 

Right-sided wounds outnumbered the 
left-sided injuries 48:33, and in two cases 
the chest and abdominal wounds were on 
opposite sides of the body. In about three- 
fourths of the cases the causative agent 
was a penetrating shell fragment, and in 
one-third an open pneumothorax 'ivas 
present. 

We have already discussed in the section 
dealing with patients not operated upon 
thirteen of these eighty-three patients with 
combined thoracic and abdominal injuries. 
In the seventy operated cases five principal 
types of procedures were performed: (1) 
thoracotomy with transdiaphragmatic op- 
eration, (2) thoracotomy combined with 
laparotomy, (3) laparotomy alone, (4) 
exploration of the kidney, and (5) minor 
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operations. We believed that the decision 
to operate through the thorax, abdomen, 
or both should be dictated by certain 
indications rather than by the surgeon’s 
personal preference for working in either 
the chest or abdomen. 

The selection of thoracotomy and trans- 
diaphragmatic operation, for example, 
should be based on the presence of suffi- 
cient thoracic involvement to warrant 
opening the chest, rather than on the type 
and extent of abdominal involvement. 
Fortunately, the three abdominal organs 
most frequently involved, the liver, stom- 
ach and spleen, are for the most part 
accessible to transdiaphragmatic explora- 
tion and repair and, in fact, are more easily 
operated upon through the thorax than by 
celiotomy. Closure of high perforations of 
the stomach, splenectomy, and repair of 
diaphragmatic hernia can be performed 
with much greater facility through the 
diaphragm. 

A posterolateral thoracotomy incision 
was usually made. In the thirty cases sub- 
jected to thoracotomy and transdiaphrag- 
matic operation, resection of fractured rib 
segments was carried out in two-thirds of 
the cases and intercostal thoracotomy 
performed in the other one-third. Suture 
of the lung was carried out eight times and 
foreign bodies were removed from the lung 
or pleural cavity in five cases. A diaphrag- 
matic hernia was repaired in seven pa- 
tients. Phrenic emphraxis was done only 
once, since function of the diaphragm in 
re-expansion of the lung seemed more im- 
portant than other considerations; 100,000 
units of penicillin were injected into the 
catheter at operation and the tube clamped 
for several hours if there had been much 
contamination of the pleural cavity. 

The usual abdominal injury in the six- 
teen right-sided cases was a penetrating 
wound of the liver, which was explored and 
sutured if necessary, or packed and drained 
by stab incision of the abdominal wall, 
made working through the diaphragm. In 
the fourteen left-sided cases transthoracic 
repair of the stomach was performed six 


times and splenectomy seven times. Once 
thoracotomy with removal of a shell frag- 
ment in the lower lobe of the lung was 
carried out through a kidney incision after 
suture of a lacerated kidney. In another 
transdiaphragmatic suture of the upper 
pole of the kidney was done. There were 
seven postoperative deaths among the 
thirty patients in the group. Shock was the 
usual cause, but two died with empyema, 
in one case associated with gangrene of a 
lower lobe of the lung, and another with a 
massive pulmonary hemorrhage. 

Thoracotomy and transdiaphragmatic 
operation was performed along with laparot- 
omy in twelve cases, either through the 
same incision (seven cases) or through 
separate incisions (five cases). The opera- 
tion calculated to do the patient the most 
good was performed first, i.e., thoracotom}^ 
in most instances. The decision to explore 
the abdomen following thoracotomy de- 
pended primarily upon the presence of 
perforation of the intestine, or of injury to 
upper abdominal organs which proved to 
be inaccessible to the transdiaphragmatic 
approach. In seven cases exploration and 
repair of both cavities were performed 
through a single incision in the flank or 
lower thorax anteriorly, or through a 
kidney incision extended to the flank. The 
attachment of the diaphragm to the chest 
wall had been torn in most of these cases 
and had to be sutured at the end of the 
thoracic operation. Some of the injuries in 
this group of twelve cases were quite ex- 
tensive. In one patient successfully op- 
erated upon, perforations of the stomach 
and of the left lower lobe of the lung were 
sutured, a laceration of the liver sutured, 
and a diaphragmatic hernia repaired at 
thoracotomy. At laparotomy six inches of 
gangrenous jejunum were resected and an 
end-to-end anastomosis performed; a per- 
foration of the jejunum was sutured; and 
exteriorization of a perforated portion of 
the transverse colon was carried out. 
Transdiaphragmatic repair of the stomach 
and transdiaphragmatic splenectomy were 
done twice in this group. 
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Three of the twelve patients subjected to 
combined operations died, two of them on 
the operating table where an attempt had 
been made to control hemorrhage. 

Laparotomy alone was performed in 
eighteen patients in whom the thoracic 
injury was minimal The chest wound was 
debrided, the pleura closed if it was found 
to be open, and the hemothorax aspirated 
if necessary. Closed intercostal drainage 
was carried out in four cases in which the 
hemothorax was large or where contamina- 
tion of the pleural cavity by gastric content 
was likely. Suture or packing of liver 
wounds was carried out in seven cases; 
repair of stomach in six; splenectomy, 
suture of the small intestine, and exteriori- 
zation of the large intestine each in three 
cases, and end-to-end anastomosis of the 
small intestine and suture of the kidne3’ 
once each. There were two deaths among 
the eighteen patients in the laparotomy 
group. 

Exploration of the kidney with suture of 
the kidney and diaphragm was done in 
three patients with thoracoretroperitoneal 
wounds. The thoracic injury in this group 
also was slight, and considerable hematuria 
was the indication for operation. All three 
recovered. 

The last category, miscellaneous minor 
procedures, included seven patients with 
minimal concomitant thoracic and abdomi- 
nal injury, in whom the indications for one 
of the major procedures discussed above 
were not present. Typically, there was a 
small wound of the thorax associated with 
a small hemothorax and liver injury due 
to a perforating bullet wound or a small 
penetrating shell fragment. In one case the 
kidney was involved, and in another the 
pleural and peritoneal cavities had been 
opened without visceral damage. In three 
small tears of the pleura were closed. One 
left-sided case with a hemothorax and 
subdiaphragmatic bleeding, presumably 
from the spleen, was treated conservatively 
with some misgivings. Ordinarily conserva- 
tive management has no place in left-sided 


wounds. There were no postoperative 
deaths in this group. 

In summary, there were twenty-two 
deaths in the eighty-three patients with 
combined injuries of the abdomen and 
thorax, a fatality rate of 27 per cent. 
Twelve of the seventy patients operated 
upon died, a mortality rate of 17 per cent. 
Five of these deaths occurred among the 
forty right-sided cases and seven among the 
thirty patients with left-sided wounds. 
Perforation of a hollow viscus was asso- 
ciated with an operative mortality rate of 
32 per cent. When a solid viscus alone was 
involved the rate was 1 1 per cent. One 
death occurred among the five patients in 
w'hom the diaphragm alone was involved. 

ASSOCIATED INJURIES 

Apart from abdominal involvement, the 
frequent association of unrelated injuries 
(46 per cent of all cases) presented prob- 
lems in judgment in the more seriously 
wounded. In some the associated com- 
pound fracture or head injury was more 
serious than the chest wound. In others, 
the patient with a serious chest or thoracic 
and abdominal wound was in such poor 
condition following operation that opera- 
tion on an extremity had to be delayed for 
twenty-four to seventy-two hours. The 
danger of development of serious infection 
was thought to be less than that of subject- 
ing a patient already in shock to further 
trauma and blood loss. 

Fractures of the humerus and shoulder 
girdle were common in this group, and 
their immobilization presented difficulties 
if the necessary chest examination and 
aspiration were to be carried out. In some 
a plaster Velpeau dressing was applied and 
a window cut in the cast for the chest 
catheter and for subsequent aspirations if 
required. Many had temporary Velpeau 
type dressings of elastic bandage or ad- 
hesive during the early postoperative 
period, and a plaster Velpeau or thoraco- 
brachial cast was applied for transporta- 
tion. In some cases with fractures of the 
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supracondylar portion or shaft of the 
humerus, a full arm cast was applied 
temporarily and a suitable type for trans- 
portation substituted before evacuation. 

ANESTHESIA 

The preoperative medication for general 
anesthesia was 3^ gr. of morphine sulfate 
with 3 Too gr. of atropine sulfate given 
intravenousl3^ Morphine was omitted if 
the patient was in poor condition, or if it 
had been given within four to five hours. 
In cases in which thoracotomy was not 
required, operation was often performed 
with the patient on the litter. A slow in- 
fusion of blood or plasma was started in 
the more seriously wounded. 

In about half the cases, the anesthetic 
agent was a nitrous oxide-oxygen-ether 
mixture given through an endotracheal 
tube. Sodium pentothal given intraven- 
ously (usually supplemented with nitrous 
oxide and oxygen inhalation), ether, and 
procaine injected locally or for regional 
block were each employed in about one- 
sixth of the cases. 

Ether anesthesia administered through a 
large endotracheal tube was used both for 
thoracotomy and for laparotomy, because 
the airway was assured, respiration could 
be controlled, upper abdominal relaxation 
was improved, and aspiration of tracheo- 
bronchial secretions during and after surgery 
was facilitated. Patients in poor condi- 
tion at the end of operation were left on 
the operating table for an hour or more 
while the administration of oxygen and 
blood was continued. 

POSTOPERATIVE MANAGEMENT AND 
COMPLICATIONS 

Oxygen therapy was continued on the 
postoperative “chest and abdomen” ward 
for several hours in most major cases, along 
with infusion of blood or plasma if indi- 
cated. Gastric suction was instituted in 
most cases with abdominal involvement, 
and also in a number of patients with left- 
sided thoracic injuries associated with 
gastric distention. Penicillin and sulfa- 


diazine therapy were continued, usually 
throughout the patient’s stay. Intravenous 
sodium sulfadizaine was given to some 
patients who could not take the drug orally, 
especially if such indications as atelectasis, 
bronchopneumonia, or gross contamina- 
tion of the pleural cavity existed. 

The patency of the chest catheter was 
checked at intervals, and it was ordinarily 
removed in thirty-six to forty-eight hours, 
after injecting 40,000 units of penicillin in 
saline. 

Reaccumulation of serosanguineous fluid 
was usual after removal of the catheter, 
and many patients required one to four 
chest aspirations with intrapleural injec- 
tion of penicillin each time. Small collec- 
tions of fluid were not removed unless 
empyema was suspected. Empyema occur- 
red in six cases subjected to thoracotomy 
and in another treated by debridement and 
aspiration. Other cases of empyema and 
non-re-expanded lung probably appeared 
after patients had left our care, of course. 
The same is true of wound infection, the 
incidence of which following major pro- 
cedures was 6 per cent. 

Precautions were taken to decrease 
the frequency of postoperative atelectasis, 
which appeared in some degree in about 
8 per cent of the cases, and to encourage 
re-expansion of the lung. Breathing exer- 
cises were started early, and patients were 
encouraged to sit up if possible on the third 
or fourth day after thoracotomy, and to 
get up and about soon afterward. 

Anteroposterior and lateral chest films 
were taken on the fourth or fifth day 
following major procedures. 

There were six instances of tension 
pneumothorax developing after operation. 
Other pulmonary complications were fre- 
quent; some of these were broncho- 
pneumonia, pulmonary edema, bile in the 
pleural fluid, bronchopleural fistula, and 
severe hemoptysis. There was one instance 
of each of the following: pulmonary embo- 
lus, mediastinitis, lung gangrene, persistent 
auricular tachycardia, and respiratory fail- 
ure due to high transection of spinal cord. 
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Postoperative transfusion reactions were 
all too frequent (ten cases). Three were of 
the severe hemolytic type and led to 
uremia and death; one showed temporary 
renal shutdown only. A toxic psychosis, 
probably precipitated by pain and anoxia, 
occurred in three patients. Four cases of 
mild peritonitis due to spillage from per- 
forations of the stomach or intestine, and 
two due to bile in the peritoneal cavity, 
were seen. In three cases biliary drainage 
through the abdominal wound persisted. 
There were two instances of wound dis- 
ruption in the thoracotomy group. One 
patient with an abdominothoracic wound 
developed a fecal fistula alongside his 
colostomy opening. There were no deaths 
from peritonitis in those with abdominal 
injury. 

EVACUATION 

While we were sometimes compelled to 
transfer patients to the care of another 
hospital unit before they were ready to 
be evacuated, our usual policy was to hold 
post-thoracotomy cases for about a week 
and post-laparotomy patients for at least 
ten days. The continuing admission of 
large numbers of casualties at times in- 
duced us to evacuate cases we would ordi- 
narily have held for another two or three 
days. Many patients were evacuated by 
air. It was believed that air transport at 
low altitudes was preferable to that by 
ambulance and ship, and would do no 
harm if the patients had been properly 
selected. 

COMMENTS 

We have reviewed the clinical findings 
and treatment in 380 cases of wounds of 
the chest involving hemothorax and pneu- 
mothorax. Thoracic surgery in forward 
hospital units is especially concerned with 
the treatment of patients with open pneu- 
mothorax, concomitant abdominal injuries, 
or evidence of severe injury to the lung^ 
chest wall, or mediastinum. 

Sixty patients required no treatment in 
the forward area except aspiration or 


strapping of the chest. Twenty-eight pa- 
tients, many of whom had serious asso- 
ciated injuries, died without operation. Of 
the 292 patients operated upon, seventy 
had concomitant trauma to the abdomen. 

Among the 222 operated cases who had 
no abdominal injury, 123 had minor pro- 
cedures, sixty-two were subjected to tho- 
racotomy, and thirty-seven to other major 
procedures. Adding the forty-two thorac- 
otomies performed in the group w’ith com- 
bined injury to the chest and abdomen, 
thoracotomy was performed a total of 104 
times, or in 36 per cent of all operative 
cases. The general operative mortality in 
the 222 cases was 9 per cent and that for 
the J04 thoracotomies, 20 per cent. 

In tlic latter half of the campaign we 
tended to perform a higher proportion of 
thoracotomies. In a few cases it was prob- 
ably done unnecessarily where wound 
debridement, closure of the pleura, and 
aspiration or intubation might have suf- 
ficed. In two cases, on the other hand, 
minor operations proved to be inadequate 
and the patients had to be returned to 
surgery for thoracotomy. We have also 
tended to carry out closed catheter drain- 
age more often in cases with moderate to 
severe hemopneumothorax, even if the 
chest was not opened. Operative experience 
has increased the proportion of foreign 
bodies found and removed at thoracotomy. 
Time is saved if elective thoracotomy 
incisions are avoided, since exploration of 
the chest at the level of the entrance wound 
is usually adequate. 

In regard to preoperative management, 
we have learned to be more cautious in 
giving a large volume of fluid to severely 
injured chest casualties. Time as well as 
the patient’s strength is saved if both 
anteroposterior and lateral roentgenograms 
of the chest are ordered in all cases in which 
penetration of the pleural cavity is a possi- 
bility, and roentgenograms of the abdomen 
as well where any suspicion of abdominal 
involvement is entertained. 

The availability of stored bank blood has 
been a tremendous aid but it is not an 
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unmixed blessing since serious transfusion 
reactions were not infrequent. 

While bronchoscopic aspiration was per- 
formed at the end of operation several 
times, usually catheter aspirations through 
the endotracheal tube sufficed. Bronchos- 
copy was done only occasionally for atelec- 
tasis in the postoperative period. 

SUMMARY AND CONCLUSIONS 

1. Three hundred eighty patients with 
chest injuries associated with hemothorax 
or pneumothorax were admitted to an 
evacuation hospital in a six-month period. 
The clinical findings and preoperative and 
postoperative management of these cases 
have been discussed. 

2. The general mortalitj^ rate for the 380 
patients was 16 per cent. Twenty-eight 
patients died without operation and sixty 
were evacuated without operation. 

3. The general operative mortality rate 
among the 292 operated cases was 1 1 
per cent. 

4. In the 222 patients with thoracic 
injuries not complicated by abdominal 
injury the operative mortality was 9 per 
cent. 

5. The operative mortality rate for the 
104 patients subjected to thoracotomy was 
20 per cent. 

6. Eighty-three patients had combined 
injuries of the thorax and abdomen; the 
operative mortality rate for the seventy 
patients in this group was 17 per cent. 


7. One hundred seventy-five patients 
(46 per cent) had other associated injuries 
of varying severity. 


DATA IN 380 CASES WITH CHEST INJURY ASSOCIATED 
WITH HEMOTHORAX AND PNEUMOTHORAX 



No. 

of 

Cases 

Per 

Cent 

of 

Total 

No. 

Lived 

No. 

Died 

Non-operative eases 
(i) Thoracic injury. . . 

75 

19.8 

57 

18 

(2) Combined thoracic 
and abdominal in- 
jury 

13 

3-4 

3 

10 

Operative cases 

(i) Thoracic injury: 
totals: 

222 

58.4 

202 

20 

(a) jMinor proce- 
• dures 

123 

I 14 

9 

(b) I'horacotomy . 

62 


51 

I I 

(c) Other major 
procedures. . . . 

37 


37 

0 

(2) Combined thoracic 
and abdominal in- 
jury: totals: 

70 

18.4 


12 

(a) Miscellaneous 
minor proce- 
dures 

7 


7 

0 

(b) Exploration of 
the kidney. . . . 

3 


3 

0 

(c) Laparotomy 
alone 

18 


16 

2 

(d) Thoracotomy 
and transdia- 
phragmatic 
operation 

30 


23 

7 

(e) Thoracotomy 
with laparot- 
omy 

12 


9 

3 

Totals 

380 

100.0 

320 

60 


€ 12 ^ 



ANESTHESIA FOR OPEN CHEST SURGERY* 

Frank Cole, m.d. 

Director of tlic Deparlinenl of Anesthesiology, St. .M.iry’s Hospital 
DULUTH, MINNESOTA 


O WING to the many problems im- 
posed by the surgical opening of 
the chest, both surgery and anes- 
thesia in this field have only recently 
begun to make progress comparable with 
that in other regions of the body. The 
problems imposed by intrathoracic surgery 
have been well defined by several investi- 
gators.^"^ One of the most important, 
surgical pneumothorax, has always been 
the bugbear of both the surgeon and the 
anesthetist. The responsibilities of the 
anesthetist have been stated repeatedly to 
include his ability to inflate, at will, both 
sides of the chest. Devices to accomplish 
this effect have included the use of alter- 
nating pressure operating rooms, endo- 
tracheal insufflation (respiration without 
respiratory movements), and finally the 
use of the wide bore endotracheal tube for 
endotracheal inhalation. 

Endotracheal intubation has been stated 
by many modern workers^~‘° to be essen- 
tial in open chest anesthesia. The ad- 
vantages obtained by the use of the 
endotracheal tube are many and include, 
in this field, the following: 

I . It assures, in the absence of kinking 
or twisting of the tube, an airway at all 
times. 

2. It renders artificial respiration 
simple. 

3. It prevents the patient from strain- 
ing or coughing to a large extent; that is, 
he is unable to build up high intrabronchial 
pressures, as the glottis cannot be closed. 

4. It makes possible and easy the re- 
peated aspirations of the trachea that are 
so essential to proper anesthesia for “wet- 
lung” surgery. 


out of the storiiach, a great advantage 
when positive pressure and controlled 
respirations are employed. 

6. It permits aspiration of the pharynx 
without interrupting the anesthesia. 

7. It reduces dead space in an indi- 
vidual whose facility for oxygenation is 
already lowered. 

8. It prevents (with a tight fit) passage 
of secretions into the trachea. 

9. It allows the use of positive pressure. 

10. It helps to create a gas-tight system. 

11. It makes possible surgery in the 
prone and lateral positions. 

1 2. It saves expense; of great importance 
in the use of cyclopropane, considered by 
many®’*'’’" to be the ideal anesthetic agent 
in these procedures. 

13. It produces flaccid and adequate 
respiration. 

14. It reduces bleeding, an important 
consideration in an operation associated 
w'lth much blood loss. 

15. It renders controlled respiration sim- 
ple and efficient. 

16. It eliminates the necessity of hold- 
ing the mask during the entire anesthesia, 
freeing the anesthetist’s hands and elim- 
inating the large leaks often present when 
holding the chin or fitting the face is 
difficult. 

17. It eliminates the danger of trauma 
to the face by the mask pressure. 

Endobronchial intubation has been sug- 
gested. The anesthetic mixture can be 
delivered to one main bronchus (one lung 
anesthesia) or a suction catheter may.be 
placed in a main bronchus or in a lobe 
bronchus, while respiration takes place 
through an endotracheal tube. Endo- 
bronchial anesthesia was introduced by 


5. It keeps oxygen and anesthetic gases 

at the Staff Meeting of the ^ 
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Waters.'* It is not widely used, as it is 
fraught with technical difficulties, is time- 
consuming and uncertain. 

The inflatable cuff surrounding the 
endotracheal tube has been the subject of 
much discussion; its use is favored by 
many.^’*** Its effeet is to seal off the space 
between the outside of the tracheal tube 
and the inside of the trachea and thus to 
insure a gas-tight system, a great advan- 
tage when positive pressure or controlled 
respirations are desired. Many workers®'*^ 
have objected to its use. Its disadvantages 
are twofold: Sustained pressure in the 
cuff has been known to be followed by 
necrosis of the larynx; and it prevents the 
drainage of secretions down the trachea 
and into the pharynx, around the tracheal 
tube. This latter has been asserted by 
many to be of prime importance as con- 
tamination from the diseased lung to the 
sound lung is facilitated by the position 
generally employed for these procedures; 
the possibility of such contamination is 
naturally greater when secretions are 
dammed back by the inflated cuff. Some 
workers® believe the use of the cuff to be 
optional. 

The surgical pneumothorax imposes on 
the surgeon and anesthetist problems of 
reduced oxygenation, mediastinal flap, 
collapse of a lobe or lobes that may require 
re-expansion, and paradoxical respiratory 
movements on the operated side. 

Other problems confronting the anes- 
thetist and associated with intrathoracic 
surgery include the following: 

1. The general health of these patients 
is often poor since they are commonly 
suffering from bronchiectasis or malig- 
nancy, and hypoxia. 

2. Open-chest operations are often shock- 
ing procedures. 

3. Both oxygen absorption and ab- 
sorption of anesthetic gases are reduced 
before surgery; the latter often renders 
induction slow. 

4. Unfortunately, the position that is 
ideal for the surgeon imposes a severe 
handicap on the patient, who is usually 


placed in a lateral position, with the head 
down. This facilitates cross-contamination, 
as has been pointed out. The effect of the 
lateral position is to hamper the respiratory 
movements on the sound side.* It, has been 
demonstrated*' that at least 35 degrees of 
head lowering are required to avoid inter- 
lung spread. The effect of the head down 
position, in half this amount, is to inhibit 
pulmonary exchange. Excessive Trendelen- 
burg position fails to protect the apices 
from secretions in lower lobe bronchiec- 
tasis. It has been shown*® that the Tren- 
delenburg position elevates the diaphragm 
and thereby lowers the functional residual 
air, causing atelectasis. These factors 
tend, in the intact chest, to raise intra- 
pleural pressure, impairing respiration and 
impeding the return of blood to the 
heart. 

5. Contamination of the sound lung has 
already been discussed. 

6. Respiratory obstruction may develop 
due to the presence of pus or blood in the 
trachea and bronchi. 

7. It is essential, in these procedures, 
that the patient not be allowed to cough 
or strain. It has been pointed out*® that 
coughing can spread contaminating mate- 
rial to the undiseased lung or lobes. It is 
constantly being pointed out by the 
surgeon that straining renders more diffi- 
cult his already dlflicult work in so danger- 
ous an area. 

8. Finally, pneumothorax is attended by 
mechanical effects on the lungs, heart, and 
great vessels. The usual changes in intra- 
thoracic pressure associated with normal 
respiration are here completely lacking. 

9. The combined effects of lateral posi- 
tion, lowering the head,** and changes in 
intrathoracic pressure have been shown to 
favor the formation of interstitial pulmo- 
nary edema; this has been demonstrated 
repeatedly in this hospital, clinically and 
roentgenologically. 

Many different drugs and varied technics 
have been advocated by different anes- 
thetists. Ether has been recommended as 
the drug of choice.®’®’*® Cyclopropane 
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seems now to be the anestlictic agent most 
commonly used in lobectomies and pneu- 
monectomies."’ Nitrous oxide, ethylene, 
pentothal and avertin (in combination 
with other drugs) have been used in the 
past. Regional anesthesia has been used 
by some."’" However, it is generally 
believed that the patient is better kept 
asleep for such procedures. Spinal anes- 
thesia® does not leave the cough reflex 


the patient’s circulatory and respiratory 
signs. Our technic includes a slight deep- 
ening of the anesthesia at the moment of 
opening the pleura and readiness to control 
the respirations immediately, but the 
patient is often allowed to breathe un- 
assisted. Some authors-"’*- have advised 
a preliminary pneumothorax, to avoid 
what they consider a severe embarrass- 
ment to the lungs and heart attending the 


TABLE I 



1935 

'93<> 

1937 

1938 

'939 

1940 ! 

1 

'91' 

1942 

i 

i 

194+ 

1945 

Total 

1. Anast. csoph.'igus 

2. Alt. rern piilm embolus 



I 




I 

i j 


2 

1 

1 

3 

I 

3. Biopsi medtast. tumor 

4 Cautery pncumoncclomv 

5. Cauteriz’n lung abscess 

6. Decortication empj . ca\ itj 

! 

\ 

1 

1 

I 

* 

j 

! 


1 

1 

I 

i 

1 

1 

1 

j 

1 

I 

2 

i 


3 

J 

7. Esopliagcctomj 

1 



- 1 

1 

1 


2 

i 



6 

8. E\c. hygroma chest 


\ 


1 





i 1 

i 1 


2 

9 E\c. mcdiast. tumor 




1 

i 

■> 


t 

I 

t 

2 

8 

10. Etc. pericard. cjst 

11. E\t. ca. esophagus 

12. Intrathoracic thyroidcctomj 



1 ' 

t 


1 1 

\ 

1 

1 

J 

» 


i 

i 


I 

3 

i 

1 3. Ligation esophagus 






I i 


3 

5 1 

i 

2 1 

12 

14. Lig pat. duct, art 





i 

I : 

1 

2 

JO I 

2 j 

I i 

18 

15. Mobilization csopiiagus 

i 




1 

I ! 

i 


1 



2 

16. Pericardiectomy 




I 

! 

2 : 

■9 j 

1 1 


i 

1 

8 

17. Pneumonolysts 


1 

1 

j 


I : 

i 

1 





18. Pneumonectomy 



2 ; 

2 

2 

I ; 

2 i 


6 

8 

3 

! 26 

19. Pulm lobectomy 

I 


2 

2 

I 

3 

^ i 

5 i 

5 

8 

1 

i 33 

20. Rem bullet from lung 



! 




i 





t 

21. Repair diaph. hernia 



1 

1 

I 

4 


I 

2 

1 ! 

2 

13 

22. Transthoracic ctploration 



1 


2 

2 


2 


'5 ! 

J 

23 

23. Transthoracic gastrectomy 









3 i 

I 

1 


24 Transthoracic gastrostomy 









1 

3 


3 

Total 

' 

3 

10 

t 

8 

12 

1 

'3 

17 

33 

46 

14 

178 


intact, as the chest is open; it renders 
bronchial suction and intubation difficult; 
its mortality figures are probably not good. 

The carbon dioxide absorption technic 
is employed universally for intrathoracic 
surgery."’" The results of surgical pneu- 
mothorax have been discussed above; 
respiratory embarrassment, it has been 
stated, is often pronounced when the 
pleura is opened; the mediastinum at this 
time moves toward the Intact side,^^ tend- 
ing to collapse that lung, too. It has been 
our experience, however, that opening the 
pleura is associated with little change in 


opening of the pleural cavity on the 
operating table. 

The use of positive pressure has been 
repeatedly recommended.-’® It has been 
condemned by others,^ as its effects have 
been showm to be injurious;^’"’-®'-^ in- 
creased pressure has been shorvn to cause 
(i) rise in venous pressure, (2) fall in blood 
pressure, (3) decrease in arterial and 
venous blood flow with lengthening of the 
circulation time, (4) slowing of respiration, 
(5) rupture of alveoli or mucous mem- 
brane,^’* (6) straining and interference with 
ventilation and elimination of carbon 
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dioxide, and (7) retarding of the entrance 
of blood into the right heart in cardiac pa- 
tients. While controlled 'respirations have 
occasionally been criticized,® the distinction 
between this technic and the use of positive 
pressure is not always accurately made. 
Controlled respirations are used routinely 
by some investigators. Its advantages 
are that it provides a smoother anesthesia; 
often eliminates straining; maintains better 
oxygenation in all procedures but pneu- 
monectomy, and even here when the 
breathing is shallow. Its disadvantages 
are, aside from the danger of raising intra- 
bronchial pressure, the tendency to spread 
infected material to normal lung tissue 
and the occasional inconvenience to the 
surgeon caused by the movement of the 
passively expanding lobe or lobes. Increas- 
ing the pressure in the airway, whether by 
the use of positive pressure or controlled 
respirations, is used to ( i ) prevent collapse 
of the sound lung; (2) reinflate collapsed 
areas; (3) demonstrate lines of demarca- 
tion; (4) stabilize the mediastinum; and 
(5) expand the collapsed lung at the time 
of closure. 

The occurrence of reflexes coincident 
with surgical manipulation about the 
hilum is described throughout the litera- 
ture.^'®’^’^^’^®'^' These reflexes, considered 
due to vagal stimulation, consist of irregu- 
lar, jerky respirations; sudden periods of 
apnea; and marked circulatory disturb- 
ances, including bradycardia; they often 
occur at the time of clamping the bronchus. 
Intravenous atropine injections have been 
recommended at this time;^^ many workers, 
however, advocate infiltration of the hilar 
region or vagus nerve with procaine. 
Occasionally, the lower portion of the 
trachea and the main stem bronchus on 
the affected side are infiltrated; phrenic 
nerve block is practiced by some,^'*® 
should excessive diaphragmatic movements 
inconvenience the surgeon. 

Finally, the matter of secretions must 
be dealt with by the anesthetist. The 
possibility of dissemination of infected 
material has been considered above. Secre- 
tions harrass the anesthetist by (i) par- 


tially or even completely obstructing the 
patient’s respiratory passages, and (2) 
bringing about too light and an uneven 
anesthesia, by the necessity of repeated 
tracheal aspirations and interruptions of 
the anesthesia. It is a well known fact 
that the bronchiectatic patient^® who 
exhibits no sputum preoperatively, even 
after postural drainage, may raise con- 
siderable amounts of it when general 
anesthesia is begun. Preoperative broncho- 
scopic drainage is advocated by some 
anesthetists. The diseased lobe may 
be like a sponge and disgorge sputum 
whenever the surgeon manipulates it.^® 

Determinations of arterial blood oxygen 
in patients undergoing intrathoracic surg- 
gj.y 28,29 have shown that (i) changes in 
these levels appear to be independent of 
the anesthetic agent used; (2) only in the 
presence of pulmonary suppuration was 
true hypoxia found, where it was found 
almost routinely, (3) the duration and 
type of intrathoracic surgery had no 
demonstrable effect on arterial blood oxy- 
gen levels; and (4) arterial blood oxygena- 
tion was normal for good risk patients 
and low for poor risk patients, regardless 
of the pathological condition. 

The technic employed at the University 
of Minnesota Hospitals for open chest 
surgery includes: 

1. Rapid induction, often by means 
of the use of an intravenous soluble 
barbiturate. 

2. Endotracheal intubation, excepting 
in infants with tracheo-esophageal fistula. 

3. The use of the inflatable cuff. 

4. Cyclopropane. 

5. Carbon dioxide absorption technic 
(circle type). 

6. The use of controlled respirations in 
selected cases. It has been shown that 
there is very little blood flow through a 
collapsed lung, and it is our policy to let 
the patient breathe spontaneously when 
the pleura has been opened, as long as all 
circulatory and respiratory signs remain 
good, when respirations are controlled, 
manually exerted pressures of 7 to 10 mm 
of mercury are used. 
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7. No constant positive pressure, 
k Lateral, head down position. 

9. Frequent re-expansion of sound lobes 
or lung. 

1 0. For wet-lung cases, frequent tracheal 
aspirations, at least every ten minutes. 

11. Rapid recovery of the cough reflex. 

12. The administration of ephedrine, 
desoxyephedrine, or EA-i before terminat- 
ing the anesthesia, to prevent the occur- 
rence of what has been described as 
“cyclopropane shock.”^'* 

It has been well said® that “during 
critical periods . . . the anesthetist is 
easily the busiest man on the team.” 

The use of large doses of curare to 
abolish all spontaneous respiratory cflorts, 
coupled with artificial respiration, is one 
of the very new’est developments in modern 
anesthesia. This method, facilitating the 
use of controlled respirations throughout 
the operation, may provide an improved 
technic for open chest surgery. There is a 
possibility that the troublesome refiexes 
referred to earlier may be thus abolished. 
The straining that often attends repeated 
tracheal suctioning, which is so often 
troublesome to the surgeon, may be thus 
prevented. 

The following table is a list of deliberate 
open chest surgery performed at these 
hospitals from January i, 1935, to April 
1945- ft does not include many cases 
in which the pleura is often inadvert- 
ently opened, as sympathectomy and 
nephrectomy, 
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ORIFICIAL TECHNIC FOR PROCTOLOGIC SURGERY 

EXCISION OF ANAL PATHOLOGY IN SITU 
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OAKLAND, CALIFORNIA 


T rue surgical landmarks that provide 
reliable guidance to the surgeon are 
afforded by the discovery that ano- 
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Fig. I. Structural scheme of web-like arrange- 
ment of anorectal musculature. The in- 
verted V-shaped sections show how sheaths 
of conjoined longitudinal muscle divide the 
external sphincter into its components and, 
thus, form a web. A, B, and C, outer, 
middle, and inner sheaths, respectively. 

rectal musculature is arranged as a web 
rather than as a series of rings surround- 
ing a tube as has been long supposed.^— ^ 
These landmarks tell him where, how deep 
to make his incisions and where not to make 
them.^ Abscess, fistula, ulcer, and pro- 
lapsing hemorrhoids may be dealt with 
more accurately by the use of these guid- 
ing surgical landmarks. Drainage of all 
the anal infections is safe and effective 
when the surgical procedures are guided by 
the structural landmarks afforded by the 
“web concept” of the surgical anatomy. 
(Fig. I.) However, the problem is only half 
solved. 

These surgical landmarks can be used 
only when the surgical procedure is applied 
inside the anal canal. Because these guid- 
ing landmarks lose all significance as such 


when they are injured or retracted from 
their normal position, they must be dealt 
with in silu. ® Therefore, in order to conserve 
and utilize these landmarks, we should 
realize that the anal canal is an orifice, and, 
as such, deserves all of the surgical finesse 
that is given to other fields of orifical sur- 
gery. Because traction trauma is directly 
proportional to the degree of exposure 
required by the surgeon, it follows that his 
interests and those of the patient are best 
served when those requirements are at the 
minimum. The purpose of this article is to 
suggest ways and means to apply the surgi- 
cal procedures in situ so that injury will be 
minimized and so that the important land- 
marks afforded by the “web concept” can 
be used.' 

The following suggestions have been 
found to be useful in adapting surgical 
procedure to a field of restricted exposure 
(see Figures 2 to 7 showing the use of self- 
retaining, non-traumatizing, speculum and 
accessory instruments in orifical surgery): 
(i) An anal speculum that exposes most 
advantageously the small degree of tissue 
space that the orifice affords;^ (2) accessory 
instruments (needle-holder, tissue forceps, 
etc.) whose size and shape conform to the 
restricted operative field; (3) accessory 
means of facilitating surgical procedure 
(such as position of patient, lighting, 
anesthesia) ; and (4) the use of a progression 
of surgical steps in accordance with the 
anatomic arrangement of the blood supply 
so that the restricted surgical field will not 
be obscured by bleeding and instruments. 

By way of brief amplification of these 
points we should realize first that traction 
trauma not only causes increased post- 
operative pain and postoperative disability 
for the patient but defeats the purpose of 
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the surgeon because it destroys the iinpor* 
tant guiding landmarks of the canal. The 
common practice of divulsion of the sphinc- 
ter, retraction and eversion of the mucous 


is ideal and the operative position that the 
patient assumes on the table is utilized 
well for this and for the subsequent surgical 
procedure. 



Fig. 2. Sphincter repair. Scar tissue «ctlgc Fig. 3. Infr.alcvator abscess {.after escision) 
has been excised, sphincter ends freed, originating in posterior crjpts, 

.and united. 


membrane from the canal, causes a degree 
of tissue distortion that frustrates all surgi- 
cal orientation. Rupture of sphincteric 
muscle fibers, blood vessels, and nerves of 
the hemorrhoidal plexus results from trac- 
tion trauma and the ensuing extravasation 
of blood masks all landmarks. All of this 
creates such tissue distortion that, as one 
surgeon says, “The judgement of Solomon 
scarcely suffices to tell how much tissue to 
remove and how much to leave.” Therefore, 
all of the principles of orificial surgery are 
directed toward the purpose of avoiding 
traction trauma. 

We have found that a non-traumatic 
speculum of a tubular type, affording 180 
degrees of exposure is eminently satis- 
factory. Specially devised accessory instru- 
ments (needle-holders, curved scissors, 
tooth forceps, etc.) are of equal importance. 
All of the details pertaining to the arrange- 
ment of the operating room facilities should 
be considered carefully. We have found 
that the prone, semi-inverted position on 
the table, with the buttocks retracted by 
means of tapes, and with an overhead light 
adjusted so that the canal is well visualized 
are factors of importance. Sacral anesthesia 


Finally, a most important factor in this 
branch of orificial surgery is the actual 
progression of "surgical steps” in removing 
the pathological condition from the anal 
canal. Bleeding, a troublesome feature in 




Fig. 4. Anal stenosis xxith ulcer. A portion of the 
“subcutaneous ledge” (Fig. i) must be ex- 
cised in addition to the ulcer bearing area. 

any field of surgery, is an additional handi- 
cap in a restricted field of exposure. The 
presence of instruments in the field further 
aggravates the obstructions of the surgeon’s 
vievv. These awkward features can be 
eliminated largely by adopting a plan 
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whereby his surgical steps are made in 
accordance with the anatomic arrangement. 
Therefore, the first logical step is to direct 


established at this “dentate level” in 
removing anal disorders, hemostasis is 
obtained by lightly drawing the cut edge 



Fig. 5. Exposure of prolapsing hemorrlioids (note pro- 
lapsed line of crj'pts) Patient lies in prone, scini-inverted 
position %\ ith bvittocks retracted by adhesive strips. 


the surgical approach and to establish 
hemostasis at the highest level in the canal 
from which bleeding emanates.* 

This is the all important “dentate level” 
(not to be confused with the dentate line of 
crypts). This is the level where the deep 
branch of the inferior hemorrhoidal artery 
enters the submucosal space above the 


of the overlying mucosa against the anal 
wall. Subsequent closure can then be made 
in a comparatively dry field. 

COMMENT AND SUMMARY 

By employing the technic of orificial 
surgerj' for treatment of anal infections we 
can use the true guiding landmarks to good 



Fig 6 Excision of hemorrhoid m situ. 

(Fig 7.) 


profundus division of the external sphincter. 
This level lies between two easily palpated 
landmarks: The internal intermuscular 
groove and the puborectalis muscle which 
separates the rectal ampulla from the anal 
canal. 

Hence, when the line of excision is 



Fig. 7. Closure at "dentate level” after 
excision of hemorrhoid shown in Figure 6. 


advantage, remove pathological conditions 
effectively, and avoid the evils of traction 
trauma which not only Jeopardizes the 
welfare of the patient from the standpoint 
of postoperative pain and disability but 
defeats the efforts of the surgeon by destroy- 
ing landmarks. 
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Here, then, is both an opportunity and 
an obligation for the proctologist; Because 
the clarified surgical anatomy of the 
anorectum obliges him to adapt his tech- 
nic to the part, the degree of skill that he 
attains in doing this will enhance the signif- 
icance of his speciality accordingly. 
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The imperforate anus is readily corrected by an anteroposterior mid- 
line incision over tlie anal depression, or over its iistial location if no proc- 
todeum is evident. The rectal pouch is identified, grasped with hemostats, 
opened by an anteroposterior incision, and sutured marginally to the skin 
with black silk sutures. The mucosa is not included in these sutures, to pre- 
vent eversion and prolapse in later life. Insertion of a rectal tube completes 
the operation. 

From “Ambulatory Proctology” by Alfred J. Cantor (Paul B, Hoeber, 
Inc.). 



ANESTHESIA IN AN EVACUATION HOSPITAL 


Robert K. Lenz, m.d. 

Assistant Surgeon, Nathan Littauer Hospital 
GLOVERSVILLE, NEW YORK 

article is a report on 7,500 con- begins in the preoperative and shock 
secutive surgical cases in an Evacua- wards. Teamwork is highly essential; and 
tion Hospital in the E.T.O. Of these, it is only fair to the patient and anesthetist 
6,872 patients required some form of anes- to give the latter a chance to study and 
thesia beyond sedation. I have purposely advise from the time the patient is ad- 
labelled it as a report because I have no axe mitted. From his experience with patients 
to grind. It is hoped only that by setting on the operating table the anesthetist is 
down some of the observations on such a the best judge of the optimum time for 
number of cases, we may learn something operation in serious cases. I believe that 
worthwhile. I sincerely hope that more re- too much time is spent in preoperative wards 
ports of this nature will be made to afford in many of these severe cases. A trial period 
comparison with our own work. of not more than two hours maximum 

Anesthesia in a busy Evacuation Hos- should be given. If the patient does not 
pital can properlj'^ be described as a night- show any response, the chance of imme- 
mare when compared to that in civilian or diate operation must be taken. Patients 
fixed Army institutions. Many factors are who are so badly injured that they will not 
responsible for this condition. The desper- respond in two hours will not improve 
ate cases in large numbers are a tremendous with more time but will actually slip back- 
responsibility, Add to this the necessary ward. If a patient does show some response 
rush — twenty-four hours a day — ^with in- during the initial two hours of shock treat- 
adequate, insufficient help and the physical ment, he becomes a problem of constant 
disadvantages of working in hurriedly watching and should be operated upon when 
erected tents and the condition is self- sufficiently recovered or when he falls to 
explanatory. It is impossible to describe continue to improve. Too often the mistake 
the utter difference from anesthesia in any is made (and we made it ourselves many 
other type of place. times) of procrastinating in the blind hope 

Our hospital was a 400-bed Evacuation that somehow a patient will improve if 
Hospital. Most of the time we had several given more time. For emphasis, I should 
auxiliary teams added to our own staff, like to repeat that a trial period should be 
Some of these teams had their own anes- limited to two hours at the most in any 
thetist and some depended on us for help, case, regardless of the nature of the injur}^ 
There were two medical officers and four The question of using a tourniquet on 
nurses on our regular anesthesia staff. As badly injured extremities is a delicate one. 
we v^orked on a twelve-hour shift, that For some reason the idea of placing a 
allowed one officer and two nurses for each tourniquet on a limb as a measure to con- 
shift. In our opinion this was a minimum trol shock is abhorrent to some for various 
and more of our personnel should have reasons. However, the theory is sound. I 
been trained in anesthesia. Due to a short- an aware of the so-called dangers such as 
age of Field Hospitals, our work included embolism. But it seems as likely that 
an increased number of chest and abdomi- embolism can occur from the badly trau- 
nal cases. Unquestionably, this clrcum- matized flesh and bone. We had several 
stance modified our anesthesia. cases in which an extremity was so badly 

am convinced that the anesthetist’s job damaged that the surgeons agreed that it 
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must come off after shock was controlled. 
In some of these we placed a good tight 
tourniquet just above the level of future 
amputation and proceeded \yith shock 
treatment. Our experience was limited, but 
we believed that the response in these cases 
was much better than in similar ones where 
a tourniquet was not used. The discomfort 
was not great. In shock patients who were 
properly sedated, there was no real problem 
on this score. The idea of combining 
•refrigeration with a tourniquet comes to 
mind. Unfortunately, we did not have an 
opportunity to try cold therapy. But an 
interesting observation may well be added 
here. This is, that men who were not picked 
up promptly after being wounded, due to 
battle conditions, often seemed in better 
shape and their shattered limbs responded 
better for having been exposed to cold 
temperatures for several hours. 

Premedication was a very routine pro- 
cedure. Intravenous morphine plus atro- 
pine or scopolomine in the operating room 
was standard. We eneouraged the preop- 
erative and shock sections to administer 
sedatives intravenously only, and then 
only when necessary. We had no difficulty 
with the intravenous route. Our only diffi- 
culty came from large or repeated doses of 
morphine given subcutaneously or intra- 
muscularly elsewhere and not absorbed 
until the shock had been overcome. There 
were too many cases of severe respiratory 
depression from earlier morphine adminis- 
tration, occasionally as long as six to eight 
hours previously when no sedative was 
given at our hospital. Clearly then, these 
were cases of delayed absorption. 

Many factors entered into our choice of 
an anesthetic agent for an individual case. 
Did the patient have a cold, or was he a 
victim of a hidden blast injury to the chest; 
was he a potential shock case; did he have 
massive soft tissue injury, was the surgeon 
a slow or fast worker; was the anesthetist 
well trained or not; what was the most time 
saving anesthetic (provided two or more 
were equally good in that particular case) ; 
and finally what complications might be 


expected? I can say only that our aim was 
to choose the agent which seemed best for 
the patient. There is no doubt that we 
made errors. But in general we leaned 
toward safety above all else. At times we 
incurred the displeasure of an impatient 
surgeon by electing to use ether instead of 
pentothol sodium. But we were fortunate 
for the most part in our relations with the 
surgeons, and our chief of surgery ruled 
that the anesthetists were to decide the 
type of anesthesia. We w'cre also charged 
with the responsibility of deciding w'hen 
an operation should be terminated if a 
patient became bad, as well as complete 
supervision of shock treatment during and 
immediately after surgery. This may sound 
rudimentary, but it was surprising to .find 
that in many instances people who could 
do a venipuncture and hold a jaw or pour 
ether on a mask were looked upon as 
anesthetists. 

Statistics are unreliable, but some index 
of the type and quantity of various anes- 
thetic agents can be gained from the follow- 
ing figures (Table i) : 


Taule t 



First 
Series 
Before 
Regional 
Total 
Cases — 
3524 Anes- 
thetics — 

3232 

Second 
Series 
After 
Regional 
Total 
Cases — 
3976 Anes- 
thetics — 
3638 

Third 

Scries 

All 
Cases 
Total 
Cases — 
7500 Anes- 
thetics — 
6870 

No. 

Per 

Cent 

Anes- 

thesia 

No. 

Per 

Cent 

No. 

Per 

Cent 

Pentothol sodium 

Ether 

Spinal 

Nitrous o.vide 

Local 

Block 

2061 

463 

70 

24 

554 

Go 

63-7 

14-3 
2. 1 
.8 

17,2 

1.8 

423 

542 

igg 

62 

1071 

•341 

11. 7 

15.0 

5-5 

1.8 

29.7 
36.3 

2484 

1005 

269 

87 

1625 

1402 

36. 1 

14.6 

3.9 

1.4 

23.6 
20.4 


These figures are a simple breakdown of 
7.500 consecutive surgical cases with a 
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total of 6,872 anesthesias of various types. 
I should like to mention several points 
to avoid confusion. In a considerable num- 
ber of cases more than one agent was used. 
In the figures above the more potent agent 
was used. In the total of 7,500 cases, 628 
were given no anesthetic. The figures are 
divided into two series chronologically and 
because of a change in technic. The first 
series covers a period up until we started 
using regional anesthesia on a large scale. 
The second series runs from that point to 
the end of the 7,500 cases. 

REGIONAL ANESTHESIA 

In November, 1944, we were fortunate to 
have a well trained instructor in regional 
anesthesia stay with us for a time. He 
taught us how to do manj'^ types of block 
anesthesia in a simple manner. A large 
proportion of battle casualties are in the 
extremities and a glance at the figures 
shows how many are suitable for block 
anesthesia. At the time, we were running 
into a large number of upper respiratory 
infections, blast injuries of the chest, and 
postoperative pulmonary complications. 
Suffice it to say here that the technic was 
easily learned, postoperative complica- 
tions were markedly reduced, the patients 
began to eat and drink immediately, they 
cooperated on the operating table, and the 
percentage of failures was very small. We 
were, and are still, very enthusiastic about 
this type of anesthesia. 

PENTOTHOL SODIUM 

It is interesting to notice from the figures 
how the percentage of pentothol anesthesia 
fell off in the second series. It is a very use- 
ful agent but has several drawbacks. It is 
too easily administered. Consequently, 
inexperienced people were assigned to give 
anesthetics; and pentothol was being used 
in questionable cases such as hidden blast 
injury to the lungs, anemia from hemor- 
rhage, and upper respiratory infections of 
undetermined extent as well as in potential 
shock cases. It was easy to fall into the 
error of using an agent which was rapid. 


without sufficient thought about the com- 
plications. Laryngospasm was an annoying 
and potentially dangerous complication 
in too many cases. This was partly due to 
the turning and rolling of patients to get 
at multiple wounds. Postoperative pulmo- 
nary complications occurred fairly often, 
especially in the colder months. Due to the 
rapidity of “turning out” cases and the 
exhaustion of the soldiers from combat we 
ran into long narcoses following pentothol. 
My conclusions about pentothol are that- 
it was a good agent if used properly, but 
that it was dangerous in the sense of being 
used too much in questionable cases and 
often by untrained help. 

ETHER 

We used this old standby in what may 
seem to be a high percentage of cases. 
Nevertheless, we believed we were justified 
in this on the basis of safety. We found that 
ether in the hands of even an unskilled 
individual was relatively safe. Almost all 
patients improved during induction. Also, 
we had a rather high percentage of chest 
and abdominal cases as well as maxillo- 
facial. Although ether was a slower pro- 
cedure, we were of the opinion that in these 
instances our choice was sound. 

SPINAL 

At first we used this agent sparingly and 
only in elective cases. The sights and 
sounds in a busy Evacuation Hospital 
surgery added to the already strained 
nerves of combat troops were not con- 
ducive to a smooth spinal anesthetic. But 
as we became more familiar with various 
types of mental conditions and more ac- 
customed to the surgeons, we decided to 
use low spinal in more and more cases. By a 
low spinal I mean a small dose of procaine 
— average 75 mg. — in lumbar 3 to 4 with 
2 cc. of diluent and no barbotage. There 
was very little change in blood pressure and 
the procedure was simple. A further ad- 
vantage was that one anesthetist could do 
several of these in a short time and thereby 
keep many surgeons busy. This was helpful 
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especially when we were short of help in 
anesthesia. We were careful to eliminate 
potential shock cases as much as possible 
and to use spinal only in moderate wounds 
without massive tissue destruction. There 
were no serious complications and failures 
were almost unknown. 

NITROUS OXIDE 

Except for ether induction we did not 
use this agent extensively. Perhaps it 
should have been used more. But our feel- 
ing was that it was not worth the effort. 
Whenever nitrous oxide could have been 
used, we were able to employ either pento- 
thol or regional and they seemed to work 
better in our hands. Many soldiers became 
excited under gas anesthesia and often 
they vomited at an inconvenient time. 

LOCAL 

There is little to be said about this type 
of anesthesia which is not already known. 
We avoided injecting the material into 
infected areas. But it was used a great deal 
for minor surgerj’- and chest and maxillo- 
facial cases. 

COMPLICATIONS DURING ANESTHESIA 

Shock and Hemorrhage. This was our 
biggest problem and is too extensive a 
subject to cover here. We relied primarily 
on intravenous fluids; the type depending 
on the individual patient. We never hesi- 
tated to use the rapid injection method of 
pumping fluid into the veins. By attaching 
a blood pressure bulb to the airway and 
using multiple veins — sometimes both arms 
and both legs — simultaneously, tremen- 
dous quantities of fluid can be administered 
in a short time. For example, we pumped 
eight litres of blood and plasma into one 
patient with intraperitoneal hemorrhage in 
less than ninety minutes and the desperate 
patient survived. This illustrates the prin- 
ciple that drastic wounds require heroic 
shock treatment. We learned to have little 
faith in stimulant drugs, except as a very 
temporary lift to tide a patient over a 


crisis. It is dangerous to attempt to carry a 
patient on injections of adrenalin or ni- 
kethamide alone. Shortly that patient will 
go into an irreversible shock. It is worth 
noting that the slow administration of 
.stimulants is far superior to the rapid. In 
our hands, an ampule of cphedrine mixed 
in a bottle of plasma or inserted high into 
the tubing just below the flask gave far 
better results than anj' other drug or any 
other method of rapid or divided-close 
administration. 

Laryrngospasm. This occurred fairly fre- 
quently, especially with pentothol and 
when patients were rolled around to get at 
multiple wounds, in spite of the rigid rule 
of atropine or scopolomine before all gen- 
eral anesthetics. A few cases required in- 
tubation after cocainization. But most of 
them responded to more atropine (or 
scopolomine), oxygen and artificial respira- 
tion. We never performed an emergency 
tracheotomy under anesthesia. However, 
there were three cases of face and neck 
wounds in whom a tracheotomy was per- 
formed under local before anesthesia was 
started. An elective tracheotomy is a far 
simpler and wiser procedure than one done 
as an emergency in the middle of an 
operation. 

Respiratory dysfunction whether due 
to spasm, obstruction, depression or blast 
injury was quite common. If it could not 
be corrected immediately, strong measures 
were used because it was our belief that 
hypoxemia was a serious sign, especially in 
patients who had lost considerable blood. 
One of our rules was that a patient under 
pentothol was immediately switched to 
ether if this condition occurred and could 
not be overcome quickly. We never hesi- 
tated to make this switch from pentothol 
to ether if, for any reason, the patient was 
not doing well. I feel very strongly that we 
avoided some serious consequences by this 
practice. 

Yascidar Accidents, There were no 
proved cases of embolism occurring durino' 
anesthesia. With such massive destruction 
ot tissue and bone, emboli would seem to 
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be a frequent possibility. We observed at 
least a dozen cases of what we thought 
might have been cerebral spasm or em- 
bolism. Each case showed a rather constant 
set of clinical signs. The syndrome, if it 
may be called that, always occurred during- 
debridement of soft tissue or manipulation 
of fractured bones with one exception — an 
appendectomy for an early mild appendici- 
tis. Typically, it came on after the induc- 
tion stage and when the patient was being 
easily maintained. There was a sudden 
respiratory change to shallow, jerky breath- 
ing; the color became less pink but not 
cyanotic; the pulse increased 15 to 30 beats 
per minute and became less full. In the few 
cases in which it was possible to record 
blood pressure, it remained fairly constant 
or increased slightly; and the most striking 
change was a sudden wide dilatation of one 
pupil only. This condition was not affected 
by anything that we did and we tried many 
things. Its duration varied from five min- 
utes to nearly two hours with a gradual 
return to normal. None of the cases re- 
sulted in any serious consequence. In one, 
under ether anesthesia, the operation was 
continued for nearly an hour without fur- 
ther anesthesia. This patient reacted a 
little slowly but otherwise normally except 
for the dilated pupil which did not return 
to normal for twelve hours. To my personal 
knowledge one case occurred under spinal, 
three under pentothol and two under ether 
anesthesia. 

Vomiting. This complication did not 
trouble us very often. Most of the wounded 
men had had little in the way of liquids for 
several hours and apparently the fluids are 
responsible for most vomiting because 
many of the men had food in their stom- 
achs at the time of operation. Of course 
Army food at the front was mostly canned 
and of the concentrated type. This may 
have had a bearing on the situation also. 
It is worthwhile to note here that severe 
injuries delay the emptying of the stomach. 
We had cases who vomited food, which 
seemed to be completely undigested, twelve 
to eighteen hours after ingestion. 


Intubation. We practised this very fre- 
quently and felt justified in doing so. With 
rapid work, inexperienced help, frequent 
lung injuries and not infrequent respiratory, 
depression from accumulated morphine or 
head injury or anoxemia, intubation proved 
to be a wonderful safeguard. There were 
no serious results from its use. We always 
applied cocaine 10 per cent to the vocal 
cords before inserting the tube and in cases, 
such as maxillofacial or throat, where the 
tube was retained for twenty-four hours 
or more a few drops of cocaine were put 
into the tube often enough to quiet the 
patient. We also intubated and applied 
suction in every case of vomiting or aspira- 
tion and were frequently amazed at the 
amount of material recovered from the 
bronchial tubes. 

POSTOPERATIVE COMPLICATIONS 

To discuss most of these would be out of 
reason in a paper such as this. But a few 
points will be mentioned. Oxygen was used 
very liberally and in all cases which pre- 
sented head or chest injury, shock or 
respiratory depression. I believe that oxy- 
gen should be used more in civilian practice 
postoperatively. Too often a serious case 
is carried through an operation success- 
fully only to go bad in a recovery room 
(sometimes irretrievably) due to an oxygen 
want and the extra burden that this puts 
on the heart and tissues. 

Oxygen under pressure was used very 
successfully to combat pulmonary edema. 
It can be administered very simply without 
any special apparatus. We did this by 
removing the rubber sponge diaphragm 
from one side of the B.L.B. mask and put- 
ting a cork in its place. Through this cork 
a piece of glass tubing was inserted and a 
rubber tube led from this to a bottle of 
water with 5 or 10 cm. of water in it. When 
the mask was strapped tight to the face 
and the oxygen turned on sufficiently, the 
patient received oxygen under a pressure 
of approximately the number of cm. of 
water in the bottle. With atropine, oxygen 
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under pressure was our best treatment for 
pulmonary edema. 

A curious type of pulmonary edema was 
noted enough times to rule out coincidence. 
This occurred when patients, not neces- 
sari!}' severely wounded, were given blood 
at our hospital several hours after adminis- 
tration of plasma at a forward station. The 
total volume of neither fiuid aflected the 
incidence of pulmonary edema. There were 
cases in which this condition developed 
after having only one unit of plasma (250 
cc.) at an advance station and only part 
of a unit of blood (500 cc. blood) at our 
hospital. Some of these patients were not 
really in shock either. Because the edema 
developed in cases such as these in which 
the total fluid given was small, and because 
edema did not develop in some cases in 
which large amounts of fluid were given 
sometimes rapidly, I should like to suggest 
the possibility of an anaphylactoid type 
of reaction being at least partly responsible. 

Deaths. Anesthetic deaths are a difli- 
cult subject, because it is only by ruling 
out every other possibility that we can 
place the blame on the anesthetic agent. 
The question is even more involved %vhen 
we are dealing with men who have been 
subjected to severe physical violence. For 
e.\'ample, one of our early deaths was a 
neurological case who died just after induc- 
tion with pentothal and before the surgeon 
started to work. Autopsj'’ showed that the 
man died of a sudden hemorrhage into the 
upper spinal cord near the site of injury. 
Was the pentothol responsible for the 
hemorrhage or would he have had it any- 
way? Could this be called a truly anesthetic 
death? I believe not. Another death oc- 
curred during pentothal anesthesia for a 
penetrating wound of the frontal lobe of 
the brain. The patient had been given the 
anesthesia and carried for over one-half 
hour without difficulty, when he suddenly 


expired of a combined respiratory and cir- 
culatory failure which was not alfccted by 
stimulants. The surgeon had been starting 
to suck away the damaged brain when the 
accident happened. But wc had several 
cases of unexplained sudden death in our 
neurological cases. Some of these occurred 
under ether and some under local. In the 
case above it was diflicult to determine the 
role of the anesthetic agent, but we listed 
it as an anesthetic death. Another case 
which puzzled us was a not too severe 
maxillofacial wound. This patient was 
given ether and intubated, all without 
incident. After an hour, the anesthetist 
stopped the ether and was carrying the 
patient on oxygen plus wdiat ether was in 
the tubing when he suddenly turned 
cyanotic and stayed that way under pure 
oxygen and artificial respiration. After 
five minutes of this the patient expired. 
Autopsy showed nothing but an early 
small pneumonia of one lobe. My personal 
opinion was in favor of a cerebral accident 
in spite of the autopsy and not an anes- 
thetic death. 

There were several other cases in which 
the anesthetic might have caused death or 
been partially responsible. But we were 
never able to prove conclusively in an}’’ 
case that the death was due solely to the 
anesthetic; and there was no indication in 
our series of cases that one agent was more 
responsible for deaths during anesthesia 
than any of the other agents. 

SUMMARY 

A report on anesthesia in an Evacuation 
Hospital in the E.T.O. has been given. It 
was based on observations on 7,500 con- 
secutive _ surgical cases requiring 6,872 
anesthetics. The report was informal but 
contained two series of figures to show the 
change from a preponderance of pentothol 
to that of regional anesthesia. 



EARLY WALKING AFTER MAJOR GYNECOLOGIC SURGERY 

Sidney N. Mendelsohn, m.d. 

CINCINNATI, OHIO 


S URGICAL advances have gone hand 
in hand with advanced knowledge of 
physiology. In surgery, and in every 
surgical subdivision, new procedures and 
therapeutic aids have been eagerly grasped 
and put to careful test and trial. In a great 
part, this physiological approach in modern 
surgery has been responsible for spectacu- 
lar strides in the past several decades. 
Despite this, we have been loathe, or even 
failed to recognize that a cardinal physio- 
logic principle of postoperative care is 
being constantly violated. Prolonged bed 
rest after operation is unphysiologic and 
leads to numerous preventable complica- 
tions and even deaths. The tradition of 
long bed confinement handed down from 
the time of Billroth, as absolutely essential 
to good wound healing, has persisted and 
has gone relatively unchallanged until 
fairly recently. 

The subject of early walking is not new 
to European surgery. In this country it had 
a most favorable report in 1941 when 
Leithauser and Bergo^ reported a study of 
484 cases of early postoperative walking. 
Two years later Leithauser^ followed this 
with a further report concerning 900 cases. 
Newburger® gave a comprehensive survey 
of the world literature relative to post- 
operative ambulation. 

It is the purpose of this paper partially 
to review the work of others and to present 
a series of 132 cases of early ambulation 
after major gynecologic opeiations and 
their results. A number of cases of appen- 
dectomy are Included because, in many 
instances, gynecologists are called upon to 
perform this operation. 

EARLY WALKING 

Various authors speak of “early walk- 
ing according to their own interpretation. 
Mermingas** insisted upon patients who 


had been operated on under local anesthe- 
sia, walking immediately from the operat- 
ing room to their beds. Others®’®''^ allowed 
their patients to become active on the 
second or third day. The latter is scarcely 
early ambulation in the true sense, as will 
be shown later in this paper. 


Table i 

ANAL-VSIS or PATIENTS (132) WALKING WITHIN TWENT1- 
rOUR HOURS ALTER MAJOR CiNECOLOGIC SURGERY 


Type of Oper'ition 

No 

of 

Cases 

Aver- 

age 

Age 

High- 

cst 

Temp ' 

Length 

of 

Hos- 
pital 1 
Stay, 
Days 

Compli- 

cations 

Operations on 
uterus (hysterec- 
tomy, hysterot- 
omy, myomec- 
tomy) 

28 

33 9 

lOI 0°, 

1 1 I 

1 

i 

I pneumonn 

I phlebitis 

I infected 
wound 

Operations on ad- 
nexa 

23 

30 1 

100 6° 

9 4 1 

I mild ileus 
(Wangen- 
steen) 

Operations on 
uterus and ad- 
nexa 

Vaginal plastics 
(cystorectocelc 

23 

36 9 

100 8° 

W 3 

1 

2 mild ileus 
(Wangen- 
steen) 

I phlebitis 

repair) 

rothergill, LeT ort. 

14 

42 4 

99 8 ° 

II 8 

None 

etc 

Vaginal plastics, 
plus operationson 
uterus and/or ad- 

4 

54 3 

roo 7® 

12 8 

None 

nexa 

8 

33 8 

100 9® 

II 5 

None 

Appendectomy 

32 

22 3 

100 I® 

6 4 

I atelectasis 

Total operations 

132 






This report concerns patients who have 
been allowed up within the first twenty- 
four hour period postoperatively. Before 
operation the patient is informed assur- 
ingly that she will walk with help the day 
after operation, and that the objective is 
to avoid complications, to gain strength, 
and to be able to return home sooner than 
would be otherwise possible. Surprisingly, 
little resistance is offered, and the stubborn 
woman can be easily persuaded if it is made 
known that early ambulation will be of 
great benefit to her in the period of con- 
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valesence. When an abdominal incision has 
been used, a firm binder is applied to the 
abdomen and with the aid of a nurse or 
orderly, the patient walks about the bed 
two or three times dally. Deep inspirations 
and frequent coughs are encouraged. With 
an increase in the patient’s confidence and 
strength, this amount of exercise is sub- 
sequently increased. When a vaginal pro- 
cedure has been done, it is not necessary 
to use additional protections or added 
binders. 

PATHOLOGIC AND PHYSIOLOGIC 
CONSIDERATIONS 

Thrombosis and Embolism. These se- 
quelae always have been the sword hang- 
ing over the head of the surgeon. Miller® 
states, “thrombosis and embolism are far 
more frequent after hysterectomy than 
after any other operation.” In a survey of 
all services of the Mt, Sinai Hospital, 
Neuhof and Klein® report eighty-eight 
cases of fatal pulmonary embolism proven 
by necropsy, and of these, nine were follow- 
ing gynecologic operations. Others’®-” re- 
cord the instance of venous thrombosis and 
pulmonary embolism of i per cent of all 
operative procedures, 2 per cent of lapa- 
rotomies and 3 per cent of all laparotomies 
performed in female patients. 

It has become increasingly apparent that 
long confinement to bed, whether the 
patient was postoperative or not, was a 
factor in the retardation in the blood fiow 
and a contributing factor in thrombosis of 
the deep veins of the lower extremities. A 
growing interest in the subject of throm- 
bosis and embolism has become apparent 
in the literature of the past few years when 
we see entire or almost entire issues of 
journals devoted to this subject. The 
editors of Surgery’® deemed it of such im- 
portance that almost a whole issue was 
given to a symposium on the subject of 
thrombo-embolism. Similarly, the Journal 
oj the American Medical Association^^ re- 
cently saw fit to publish in one issue six 
articles on the subject of “the abuse of 
rest.” Sporadically, but more and more 


often, there are articles by authors in vari- 
ous fields of medicine testifying to their 
belief that many deaths arc unnecessary 
and avoidable.’'’- These publications 
are important in overcoming the inertia of 
tradition. 

Frykholm’® notes that the areas of 
thrombus formation in patients confined 
to bed after operation are: (1) the plantar 
veins, (2) the muscle veins of the calves, 

(3) branches of the deep femoral veins, and 

(4) the pelvic visceral veins. He believes 
that when a patient is confined to bed, the 
veins of these areas are, to a certain degree 
collapsed, or pressed together so that two 
intimal layers arc in close contact. De- 
Takats’® is of the opinion that after major 
operations a subclinical shock state de- 
velops, accompanied by hemoconcentra- 
tion. With hemoconcentratlon, there is 
resultant increased blood viscosity which 
contributes to a slowing of the venous 
blood flow as well as an increasing tendenc}' 
toward intravascular clotting. This hemo- 
concenfration is often augmented due to 
the nausea and vomiting with decreased 
fluid intake after operation. That there is 
a high clotting index is proven by the work 
of Bancroft, Stanley-Brown and Quick,®® 
who found this increase existed in 12 per 
cent of all surgical patients. Smith and 
Allen ®’ believe that early exercise prevents 
venous pooling. Speaking from pathologic 
observation concerning the effects of bed 
confinement. Dock, of the New' York 
Hospital, states,®® “more vividly than 
others, the pathologist is aw-are of the cost 
in lives of this form of therapy. In the last 
300 autopsies on adults in this hospital 
fifteen, or 5 per cent died of pulmonary 
embolism, secondary to thrombosis in the 
legs or pelvis. At the San Fransisco Hos- 
pital, Westdahl demonstrated such pul- 
monary emboli in 13 per cent of the 
autopsies and in 3.5 per cent they were the 
immediate cause of death. At the New 
York Hospital about as many people die of 
massive pulmonary embolism as of car- 
cinoma of the stomach or of bacterial 
endocarditis. These deaths are undoubtedly 
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due to a therapeutic measure — complete 
bed rest. Other deaths probably equal these 
dramatic ones in number following bed rest 
as an indirect sequelae — bronchopneu- 
monia being the most common.” 

In the present series of 132 gynecologic 
cases no fatal pulmonary embolism oc- 
curred. There were two instances of 
phlebothrombosis. In one of these cases, 
there was no known history of previous 
thrombophlebitis. Despite early walking, 
an attack of thrombophlebitis of the right 
leg occurred and with dicumarol therapy 
proved of no serious consequence. This 
case is mentioned below: 

Mrs. L. F., a forty-year old housewife, was 
admitted to the hospital on November 7, 1944. 
She had been under observation for two years 
because of persistent right lower quadrant pain 
and low backache. The menstrual histor}' was 
not remarkable. The past history disclosed an 
operation elsewhere for salpingitis in 1928 with 
wound rupture. She had been under medical 
treatment for a peptic ulcer since June, 1943. 
Examination of the abdomen revealed a mid- 
line scar with evidence of drainage at the 
lowermost portion of the incision. Pelvic 
examination disclosed a soft mass the size of a 
football lying chiefly in the right half of the 
pelvis and abdomen and reaching to within a 
few fingerbreadths of the costal margin. In 
places this mass Was cystic to the touch. A 
diagnosis of multiple fibroids was made. 

Laboratory studies were as follows : red blood 
cells 4,140,000, white blood cells 5,400, hemo- 
globin, 6 Gm., sedimentation rate, 2 mm., 
Kline diagnostic and exclusion test negative. 
The patient was given 500 cc. of blood pre- and 
postoperatively. On November 8, 1944, a large 
soft fibroid was removed together with a cystic 
right ovary three times the normal size, and a 
chronically inflamed tube. The left tube and 
ovary had been removed at a previous opera- 
tion. Pathologic diagnosis: Intramural flbro- 
myoma; corpus luteum, follicular cyst of ovary; 
focal acute salpingitis. 

On November 9th (the first postoperative 
day) the patient walked with assistance about 
the bed twice. On the following day there was 
a cough with slight chill. Breath sounds and 
voice fremitus were absent at the right base and 
there were a few rales at the left base. The 


patient was placed on sulfadiazine therapy. 
Bed-side plate of the chest was negative for 
pulmonary disorder. On November i6th she 
developed pain in the calf of the right leg. 
Her temperature was 99° f ., pulse, 86. There 
was a positive Homan’s sign. Dicumarol 300 
mg. was begun immediately and for the next 
few days the temperature remained at gg°F. 
However, the pulse rate was 100 for two con- 
secutive days, and then gradually fell. The 
dicumarol was continued until November 26th 
with the prothrombin concentration being kept 
between 22 per cent and 32 per cent of normal. 
The twentieth day postoperatively she was 
discharged. 

I 

One patient developed phlebothrombosis 
w'ho had a known past history of a similar 
attack. 

Mrs. E. B., a thirty-six-year old patient, was 
admitted to the hospital on March 10, 1945, 
complaining of dysmenorrhea and menorrhagia. 
These symptoms had been present for seven 
years and had become progressively worse. 
There was a generalized pelvic and abdominal 
pain for the past several months prior to 
admission, worse in the right lower quadrant. 
She had two children. A history of acute 
phlebitis following her last pregnancy with 
hospitalization for six weeks was disclosed. 
Two years ago following a fall she had de- 
veloped an ulcer of the leg which necessitated 
a high saphenous ligation and skin graft. Pelvic 
examination revealed a marital introitus. The 
cervix was clean. The uterus was enlarged to 
three times the normal size with a very tender 
mass in the left adnexal region. A diagnosis of 
uterine fibroid with possible chronic adnexitis 
was made. 

Laboratory findings revealed red blood cells 
4,300,000, hemoglobin 13.75 Gm., sedimenta- 
tion rate, 15 mm., Kline diagnostic and exclu- 
sion test negative. The urine was negative 
except for an occasional pus cell. 

At operation on March 12th, multiple 
fibroids were removed and an incidental 
appendectomy performed. Because of the 
definite history of phlebitis, anti-coagulant 
therapy was begun on March 13th (first day 
postoperatively), and 300 mg. of dicumarol 
were administered, and then withheld for the 
following twenty-four hours because of a pro- 
thrombin concentration of 19 per cent of 
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normal. On March 15th (diircl day postopera- 
tively) despite early \valking and dieumarol, a 
positive Homan sign was elicited. There was no 
change in temperature of the extremity as 
compared with the left. The arterial circulation 
was good. On March 16th 200 mg. dieumarol 
was given. On March 17th the prothrombin 
time of 30 seconds, or a concentration of 8 per 
cent of normal was obtained. The patient had 
a moderate amount of bleeding per vagina and 
all anti-coagulant therapy was stopped. On 
March 22nd she complained of moderate pain 
in the right calf after being up and walking. The 
pulse and temperature were normal. The subse- 
quent course was uneventful. She was dis- 
charged on the tn-cifth day postoperativcly. 

This case is reported not to discuss 
primarily a thrombo-embolic sequel to 
operation, but to illustrate that all patients 
about to undergo pelvic surgery require 
careful inquiry as to past history of 
phlebitis. If ambulation and anti-coagulant 
therapy are begun soon after operation, 
deaths may be averted. 

Pulmonary Complications. That pneu- 
monia secondary to pelvic and abdominal 
operations is a common occurrence is a 
well known fact. Pulmonary atelectasis, 
collapse of the lung and bronchitis arc 
likewise fairly common. The figures men- 
tioned by various authors are of some inter- 
est. Cutler,-* in 1941, found that 4.5 per 
cent of all surgical patients developed 
pulmonary complications. Others**'*''’** be- 
lieve that 10 to 20 per cent of all patients 
subjected to abdominal operations will 
develop pulmonary sequelae. Coryllos** 
believes that a much higher percentage of 
minor pulmonary complications develops 
after operation. 

After operation there are numerous 
changes in respiratory physiology: (i) re- 
duction of diaphragmatic movement with 
splinting of the thoracic and abdominal 
muscles; (2) inhibition of cough reflex; 
(3) bronchoconstrlction, and (4) excessive 
mucous secretion. These are often coupled 
with hypostatic congestion and pulmonary 
collapse. 

The recumbent position after operation 


tends to initiate, increase and aggravate 
these factors. Early ambulation (within 
twenty-four hours) is necessary, if it is to 
be used at all, for it has been demonstrated 
that 50 per cent of pulmonary complica- 
tions develop within the first twenty-four 
hours, 75 per cent by the end of forty-eight 
hours and 90 per cent by the end of the 
fourth day.*'** Leithauscr* measured the 
vital capacity before and after operation 
in patients using early walking, and found 
that the vital capacity returned to normal 
in t\vo to seven days as compared to seven 
to 14 days in patients confined to bed. 
Mermingas' found but thirteen minor 
pulmonary complications in 527 patients 
allowed to walk early after operation. 
There were no respiratory deaths. Leit- 
hauser* records only two pulmonary com- 
plications in 900 cases in his own series. 
In a review of the literature he found four 
pulmonary embolic deaths in 15,000 cases 
using early postoperative rising. In the 
group of cases reported here only one 
proven case of postoperative pneumonia 
occurred. There was one instance of minor 
atelectasis which readil^^ responded to 
treatment. 

While early ambulation is not the entire 
answer to the problem of postoperative 
pulmonary complications it is certainly 
most encouraging to the clinician to know' 
that untoward results and pulmonary 
morbidity can be held to a minimum. 

Gaslro-enleric Complications and Dis- 
turbances. While it is difficult to report 
accurately the number of cases of gastro- 
enteric upsets in any given group of post- 
operative patients, the author w'as notably' 
impressed by the few instances in w'hich 
Wangensteen suction w'as required in this 
series. Newburger,* Joseph,*^ and Boldt** 
believe that early walking reduces the de- 
gree of postoperative gastro-enteric atony, 
combats acute gastric dilatation and w'ards 
oft generalized intestinal distention. 

Experimentally little investigative w'ork 
has been done along these lines. Clinically, 
however, the vast majority of patients 
employing early ambulation offer sufficient 
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the skin, in every operation for appendicitis. 
In pelvic laparotomies and vaginal plastic 


proof that this method is effective in 
combatting postoperative ileus. 

Genito-ur inary Complications and Dis- 
turbances. Urinary retention after gyne- 
cologic and abdominal operations is 
frequent and often troublesome, leading in 
many instances to repeated catheteriza- 
tions and resultant cystitis. McLaughlin^® 
carried out careful studies in 1,964 male 
surgical patients with significant results, 
using no specific measures to prevent 
urinary complications. One group was 
allowed up at the bed-side postoperatively 
to use the urinal as compared to a group 
kept confined to bed. There was only a 
0.29 per cent incidence of urinary retention 
as compared to a 21.9 per cent incidence 
occurring in bed-fast patients. 

Because of the considerable number of 
cystocele repairs in the series of cases 
presented here it would be unfair to include 
this group; therefore, figures referable to 
catheterizations were not tabulated. How- 
ever, the impression gained that cathe- 
terization and cystitis are decreased is 
definitely in accord with the reported find- 
ings of Newburger,® Mermingas,^ Leit- 
hauser,® and Rickies.*® 

Effects of Early Arribulation on Wound 
Healing. Newburger*^ from experimental 
work and clinical experience concluded that 
the lag in wound healing was decreased 
with early ambulation. Leithauser*'® at- 
tributes this shortened lag period to 
increased blood supply, improved lym- 
phatic drainage and decrease of disuse 
atrophy of the repaired parts. Patricelli** 
believes that the greatest danger of eviscera- 
tion is on the sixth to eighth day and that 
the surgeon following conventional rules 
will allow the patient some activity at that 
time. No case of wound disruption or 
evisceration occurred in the series here 
presented. This is in keeping with the 
reports of other writers on the subject. 

Suture Material. The type of suture 
material used varies with the individual 
surgeon, and in my opinion, is not of prime 
importance. In this series of cases No. 000 
chromic catgut was used, with fine silk to 


operations sutures exceeding No. i chromic 
catgut were never employed. Stress is 
placed on absolute hemostasis and careful 
approximation of wound layers. In the 
suturing of the rectus fascia interrupted or 
mattress sutures of No. i chromic catgut 
were used. The paramedian and Pfan- 
nenstiel incisions were employed in the 
majority of cases. 

The type of anesthesia used was inhala- 
tion with cyclopropane. 

Duration of Hospital Stay. Numerous 
operators report a decreased stay in the 
hospital using ambulation. The average 
length of time for all surgical patients 
treated by conventional methods has been 
estimated at eight to twenty-one days.®*'** 
Leithauser* has been able to discharge 
simple appendectomy cases on the average 
of 2.5 days after operation, and the average 
length of hospital stay in 900 surgical 
patients was 4.0 days. Vickers*"* employing 
early ambulation could discharge his pa- 
tients from the hospital by the fifth post- 
operative day. Rickies*® allowed most of his 
patients home by the third postoperative 
day. 

In the series of patients reported here, no 
studied attempt was made to discharge 
patients very early for two reasons: First, 
early ambulation was a new therapeutic aid 
in this locality, and to overcome certain 
prejudices a compromise time of discharge 
was set. Second, the majority of patients 
carried some form of hospitalization insur- . 
ance and were averse to leaving the hospital 
early. With certain individuals and those 
without insurance greater cooperation was 
secured. The average patient undergoing 
appendectomy in the group was dis- 
charged after 6.4 days, while the woman 
who had undergone pelvic laparotomy was 
sent home from the ninth to the eleventh 
day. In many instances it was possible 
to discharge patients after appendectom}" 
on the fourth postoperative day, and 
patients after pelvic operations as early 
as the sixth day after operation. Col- 
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lected figures prove that hospital stay can 
be cut in half. 

In these days when hospitals throughout 
the country are crowded, and when a large 
segment of our people are in dire economic 
straits, a shortened hospital stay per pa- 
tient is of considerable importance. 

CONCLUSIONS 

Prolonged bed rest for the surgical pa- 
tient is unphysiologic and is the continua- 
tion of the traditional therapy carried 
over from the late nineteenth and early 
twentieth centuries. It is contributary to 
unnecessary pulmonary and circulatory 
deaths, to gastro-enteric and genlto-urinary 
complications. Early ambulation helps 
prevent these complications, decreases 
mortality and morbidity. 

The morale of the patient is greatly 
improved since there is the feeling that 
with the return to more normal activity 
the dangers of the operation and complica- 
tions of the postoperative period are over, 
and that they have been widely exag- 
gerated by their friends and relatives. 

Last, but not least, the economic value of 
a shortened hospital stay is a consideration 
to the patient and an aid to the over- 
crowded institution. 
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C hronic ulceration of the lower 
extremities may be associated with 
vasospasm, either because the pa- 
tient has always had increased peripheral 
sympathetic activity or because of in- 
creased activity secondary to the local 
lesiond This is especially true of ulcers 
of the lower third of the leg following deep 
thrombophlebitis, varicose veins, or recur- 
rent bouts of cellulitis with subsequent 
fibrosis. If the circulation can be increased, 
the extremity is less apt to develop excoria- 
tions, and fungus or other infections may 
be better controlled. In addition passive 
vascular exercises may be employed more 
effectively. The nerve path to the lower 
extremity for vasomotor and sudomotor 
impulses is the same. Both are carried 
over the sympathetic nerves arising from 
the last thoracic to the second lumbar spi- 
nal nerves. With hyperactivity of the sym- 
pathetic nervous system there is greater 
constriction of the vessels and more 
sweating occurs which further lowers the 
temperature of the skin. Whether this 
phenomenon of sweating is entirely due 
to sudomotor hyperactivity or to in- 
creased capillary permeability remains 
unanswered. 

When chronic leg ulcers fail to respond 
to ordinary methods of treatment we have 
found that lumbar sympathectomy is of 
definite value. The diagnostic test utilized 
as an indication for operation is satis- 
factory response to paravertebral procain 
infiltration of the first to fourth lumbar 
ganglia. This response is indicated by warm 
and dry skin, relief of pain and increased 
arterial pulsations. 

In performing lumbar sympathectomy 


we employ the procedure as advocated 
by Flothow and Swift. ^ A transverse 
incision is made on the anterior abdominal 
wall about one inch above the umbilicus, 
the obliques and transversalis muscles 
are split in the direction of their fibers 
and the sympathetic chain is approached 
extraperitoneally. Spinal anesthesia is pre- 
ferred. When the sympathetic ganglia are 
to be removed from both sides, the second 
operation is performed one week after the 
first. By placing silver clips as markers 
of the extent of the upper and lower 
extremes of the excision of the sympathetic 
trunk, and following with postoperative 
x-ray studies, it was found that the clips 
usually extended from the level of the 
second lumbar to the superior portion of 
the fourth lumbar vertebral body. Usually 
only the second and third ganglia are 
removed, since the first lumbar ganglion 
is in the region of the diaphragm, and the 
fourth is usually found dipping into the 
pelvis. It is reported that the fourth lumbar 
ganglion contains postganglionic fibers; 
therefore, it would not seem advisable 
to remove it because postgangllonectomy 
greatly sensitizes the individual to adre- 
nalin and sympathin.® The work of Atlas'* 
indicates that it is not necessary to excise 
the first lumbar ganglion to interrupt 
permanently the sympathetic supply to 
the lower extremity. 

RESULTS 

Twenty-one patients with lower ex- 
tremity ulcers are included in this series. 
The classification, distribution, duration 
of symptoms and results of our treatment 
on these patients are indicated in Table i. 


* From the Department of Surgeiy, Wayne Universitj' College of Medicine, and the Division of Surgerj', Detroit 

Receiving Hospital. 
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The entire group had received previous 
treatment v'hich consisted of one or more 
of the following: (i) Local applications 
such as vaseline gauze, wet dressings, 
gentian violet, sulfonamides, tyrothricin, 
penicillin; (2) local support including 
elastic stockings, elastic bandages and 
unna paste boots; (3) ligation or injection 
of veins, and (4) skin grafts. The post- 
operative follow-up period varied from 
three to twenty-four months. In this 
series of cases the results are uniformly 
good, except in one patient with edema 
following previous thrombophlebitis. How- 
ever, this patient had a saphenous vein 
ligation in spite of poor deep venous 
flow as proven later by phlebography. 


Table i 


Type of Ulcer 

No. 

of 

Cases 

1 

Dura- 
tion of 
Ulcer 

Result of 
Sympa- 
thectomy 

Stasis 

6 

3-7 yr. 

Good 

Arteriolar 

4 

1-6 yr. 

Good 

Traumatic 

10 

i-io yr. 

Good in 9 ; 
failure in i 

Cyanosis and dermatitis 

1 

5yr- 

Good 


Stasis Ulcers. Patients are classified 
in this group depending on the following 
criteria: (i) History of varicose veins; 
(2) presence of thrombosed veins and 
dermatitis about the ulcer; (3) medial 
location of the ulcer; and (4) inability 
to find any definite etiological factor. 

We studied six patients with stasis 
ulcers. All had varicose veins and had 
adequate ligations and sclerosing therapy. 
All had medial ulcers, although several 
had ulcers that encircled the leg. Dermati- 
tis in some degree was present in all. One 
patient, following sympathectomy, refused 
to wear any supportive bandage and began 
working ten hours daily. The skin graft 
was partially lost and it was necessary to 
place another graft over the ulcer. Better 
cooperation was obtained this time and 
the patient wore an elastic bandage for 
one month. Since then he has required no 


bandage and his leg has remained intact 
and symptom-free. After sympathectomy 
the ulcers remained healed, the patients 
resumed their normal activity, and some 
have been able to discard the supportive 
bandage. The longest follow-up period is 
one year and eight months. The following 
case report is illustrative of this group: 

W. M., age sixty-seven, was admitted to 
the hospital on May 9, 1944, with several ulcers 
bilaterally. The ulcers were purulent, had 
sloping edges and measured to inches 
in diameter. All cultures revealed mixed 
organisms. A bilateral high and low saphenous 
ligation had been performed in June, 1943. 
He received injections of the veins for three 
months following this operation. In January, 
1944, pinch grafts were placed over the ulcer 
and they failed to grow. In March, 1944, he 
received pinch grafts in a doctor’s office 
without any particular benefit. On May 10, 
1944, two venous blowouts were ligated. 
On May 15, 1944, pinch grafts of both leg 
ulcers were done, but again the ulcers were not 
improved. On June 10, 1944, skin tempera- 
tures of the toes rose 0.5° to 1° following para- 
vertebral procain infiltration of the lumbar 
ganglia. On June 12, 1944, a left lumbar 
sympathectomy was done. On June 20, 1944, 
a right lumbar sympathectomy was done. On 
June 30, 1944, the ulcers were healed in the 
left lower extremity on discharge from the 
hospital. He wore an elastic bandage for two 
months following the operations. On July 14, 

1944 . the ulcers of the right lower e.xtremity 
were healed. His last return visit was July 2, 

1945, and the ulcers had not recurred. 

Arteriolar Ulcers. The following criteria 
were present in this group: (i) All were 
in the fifth or sixth decades; (2) moisture 
of the feet was marked; (3) pulsations in 
the foot, which were originally barely 
palpable, became definite and accentuated 
following paravertebral block; (4) all of 
the ulcers were located over the antero- 
lateral aspect of the lower leg; (5) all had 
previous treatment, including (i) local 
sulfonamide, (2) elastic support, and (2) 
skin grafts; (6) a history of trauma was 
present in all. 
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There were four patients in this group, 
and their ages ranged from fifty-four to 
sixty-eight. Results were good in all. The 
longest foilow-up was two years. All were 
males. The following case report serves 
as an example of this group; 

W. M., age fifty-five, was admitted on 
July 27, 1944, with an ulcer on the antero- 
lateral aspect of the left ankle. He stated that 
about June, 1943, he developed a small pin 
point bruise on the anterior aspect of the left 
ankle because of a shoe that was too tight. 
He consulted his doctor who prescribed a 
sulfonamide ointment and told him to buy 
a larger shoe. The area became red, then blue 
in color; and finally the skin came off and there 
was an ulcer one inch in diameter. He used wet 
soaks of epsom salts, applied the sulfonamide 
ointment every evening and wore an elastic 
bandage. The ulcer became larger, so he went 
to bed for two weeks. There was no improve- 
ment and a skin graft was done without benefit. 
On admission he presented an ulcer involving 
the external malleolus with an associated 
cellulitis and lymphangitis. Penicillin, 250 
units per cc. was used locally and sulfadiazine 
gr. 60 was given daily. On August 26th, a 
skin graft was done with a 75 per cent take. 
A paravertebral block was done on September 
9th and there was an increase in pulsations 
with an elevation of 0.5° in the skin of the 
toes. A left lumbar sympathectomy was per- 
formed on September 12th. There was rapid 
healing and he was discharged on September 
23, 1944, with the ulcer entirely healed. On 
August 26, 1945, his last check-up revealed a 
healed ulcer. 

Traumatic Ulcers. Patients were classi- 
fied in this group depending on the follow- 
ing criteria; (i) History of trauma; (2) 
following burns, or the injection of a 
chemical agent; (3) associated with severe 
fractures or following an amputation; 
and (4) thromboses of the smaller veins 
and arteries with secondary infections 
present. 

There were ten patients in this group. 
Duration of symptoms was from two 
to ten years. The age group ranged from 
thirteen to fiftj^-eight. The results are 
listed in Table i. One patient was con- 


sidered a complete failure. This patient 
had an ulcer of the left ankle. The ulcer 
was present over ten years and followed 
an injury of the tibia. He was treated with 
ointments and elastic support with no 
success. The ulcer encircled the left ankle 
when we first saw him. The left thigh and 
leg were larger in circumference by three 
and one and one-half inches, respectively, 
than the right lower extremity. Pinch 
grafts failed on two occasions. Skin tem- 
peratures rose 0.5° following paravertebral 
lumbar block with procain, and he was 
subjected to sympathectomy. The ulcer 
diminished in size, but when he became 
ambulatory the ulcer became worse. There 
were a number of superficial varicosities pre- 
sent and a high saphenous vein ligation was 
done. The ulcer did not improve. It was 
believed that a deep venous block was pre- 
sent and this was proven by phlebography. 

CASE REPORTS 

W. M., age fifty-two, was admitted Septem- 
ber 26, 1944, with ulcers of both ankles. In 
1921, he suffered a fracture of the right ankle. 
He was in the hospital eleven months at that 
time. In 1929, he developed an ulcer of the 
left ankle. On admission, there were ulcers 
of the right ankle which measured from 3-^ inch 
to 1 3-^ inches in diameter. Many smaller ulcers 
over the left ankle were also present. Cultures 
revealed mixed organisms. On September 
28th, skin temperatures were recorded before 
and after paravertebral lumbar block with i 
per cent procain. Dr3mess of the skin was 
definite on palpation, but there was no eleva- 
tion of skin temperatures. On September 
30th, paravertebral block was repeated with 
similar results. On October 3rd, a right lumbar 
sympathectomy was performed, and on October 
loth, a left lumbar sympathectomy was 
performed. On October 21st, there was spon- 
taneous healing of all the ulcers. He was 
discharged on October 25, 1944- The ulcers 
remained healed up to August, 1945. 

B. F., age fifty, was admitted, on May 22, 
1944. In 1937 she injured the lower left leg. 
Following the injury, she developed recurrent 
ulcers on the medial aspect of the lower third 
of the leg for which she had various forms of 
treatment. She also complained of having a 
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swollen, painful extremity, ^Yith tenderness 
along the medial surface of the thigh developing 
shortly afterward. She was treated with bed 
rest, elastic bandage and ointments, and 
stated that there was improvement as long 
as she remained off of her feet. She received 
twenty-one diathermy treatments in 1941. She 
was admitted with an ulcer inches in 
diameter on the medial aspect of the lower 
third of the left leg. Pulses were normal. 
There were no palpable veins about the ulcers, 
nor were there varicosities. The left calf and 
ankle were one inch greater in diameter than 
the right. There was a i .0° rise in temperature 
of the left lower extremity following para- 
vertebral lumbar block with procain. 

On June i, 1944, a left lumbar sympathec- 
tomy was performed. She was discharged 
fourteen days later with the ulcer almost 
completely healed except for an area about 
inch in diameter in the central portion. 
Two weeks following discharge, she was seen 
in the Out-Patient Department and the ulcer 
tvas healed. This patient had worn supportive 
bandage for six weeks following the operation. 
She was last seen in the Out-Patient Depart- 
ment fifteen months following the operation 
and the ulcer had remained healed. Both 
extremities, measured at fixed levels, were 
equal. 

Cyanosis and Dermatitis. One patient had 
marked cyanosis of the right thigh and leg 
with ulcers of the right ankle. This white 
male had high and low saphenous vein ligations 
in 1937. In 1939, he developed cyanosis of 
the entire right lower extremity and scaling 
of the lower third of the right leg. He was 
treated at several local hospitals for a skin 
condition. In 1940, he developed a small ulcer 
on the medial malleolus. This ulcer gradually 
increased in size, and in 1941 he had two ulcers, 
Y iuch in diameter. In March, 1945, rvhenwe 
saw him, there was cyanosis of the right thigh 
and leg. The cyanosis was not affected by 
changes in position or temperature. There was 
a dermatitis involving the right leg. There 
were two ulcers of the ankle, each measuring 
approximately inches in diameter. He was 
treated for three weeks by the dermatological 
department with no change m the size or 
appearance of the ulcers. 

He was examined repeatedly for varicose 
veins but none were found. Paravertebral 
lumbar block was performed three times. There 


was a 0.5° to 1° rise in skin temperatures 
following each lumbar procain block. A right 
lumbar sympathectomy was performed in 
April, 1945. Two weeks after the operation 
the ulcers showed definite improvement with 
diminution in size. Four weeks postoperatively 
the ulcers were healed, but the dermatitis 
persisted. All medication was discontinued 
and in August, 1945, the cyanosis had dis- 
appeared, the ulcers ^Yere healed, and there 
was no evidence of dermatitis. 


comment 


We are fully aware of the fact that 
most ulcers of the lower extremities will 
heal with conservative measures. Quite 
often an ulcer of the lower extremity is 
found on a leg which exhibits considerable 
vasospasm as shown by moist skin and 
absent pulses, tvhich become palpable 
following paravertebral lumbar block with 
procain. Pinch grafts usually fail in these 
ulcers, but, if infection and small vessel 
thrombosis are eliminated, sympathectomy 
as an additional therapeutic aid should 
be given consideration. 

In this group of twenty-one patients, 
lumbar paravertebral block with rise in 
skin temperatures has been used as a 
criterion to select the patient for sym- 
pathectomy. In several patients manifesta- 
tion of a dry skin following paravertebral 
block was used as a criterion for lum- 
bar sympathectomy. Again, it should be 
stressed that failure to respond to adequate 
conservative measures " is a secondary 
criterion for consideration of lumbar sym- 
pathectomy, Loss of working hours can 
mount rapidly due to painful leg ulcers 
that do not respond to conservative 
therapeutic measures. The individual has 
a definite handicap, and economically 
may be benefitted by sympathectomy. 

_ Mortality and morbidity statistics will 
increase as this procedure regains popu- 
larity It IS our belief that the operation 
IS a safe procedure. 


. , , . ^ r vve jiicivc aa- 

vised this group of patients to wear 

adequate elastic support if pbeh grafts 
were used. Cleanliness of the feet has been 
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stressed (cleansing with lukewarm water 
and the use of clean stockings daily). 
Instructions in the proper care of the nails 
should be given. 

If the patient’s general condition does 
not warrant a major surgical procedure, 
lumbar paravertebral injection with alcohol 
may be indicated. However, in our experi- 
ence, the only contraindication to operation 
has been serious cardiovascular disease. 

SUMMARY 

Lumbar sympathectomy is of definite 
value in the management of intractable 
ulcers of the lower extremity. Criteria for 
operation are given. Removal of the second 
and third lumbar ganglia is satisfactory for 
sympathetic denervation of the lower 


extremity. We report a series of twenty-one 
cases in which the patients were treated 
under these principles and the results 
have been gratifying. Table i, showing 
the type of cases, distribution, duration of 
symptoms, and result of the treatment is 
included. 
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Treatment of secondary malignancy of bone is palliative. Support and 
fixation should be used for fractures; irradiation, opiates, nerve blocking, 
chordotomy or rhizotomy for the pain. 

From “Principles and Practice of Surgery’’ by W. Wayne Babcock 
(Lea & Febiger). 
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A TRIMALLEOLAR fracture, so 
named by Henderson,^* is a serious 
injury of the ankle joint, consisting 
of a fracture of the internal and external 
malleoli, a fracture of the posterior inferior 
articulating surface of the tibia, (the 
posterior surface of the roof of the ankle 
joint), and a posterior dislocation or 
subluxation of the foot. The astragulus 
is pulled upward and backward with the 
tibia and fibula being shunted forward and 
coming to rest on the neck of the astragulus 
instead of on the trochlea. There is also 
an extensive tearing of the ligaments of 
the ankle joint as well as the soft tissues 
as indicated by the excessive swelling, 
edema, and ecchymosis about the ankle 
and foot. The larger the posterior tibia! 
fragment, the greater generally the amount 
of displacement, and therefore the more 
difficult the reduction and the maintenance 
after reduction. 


more satisfactory, because the pathological 
picture could be clearly visualized. 

We must bear in mind that this tj^pe of 
fracture is accompanied by a posterior 
dislocation of the foot. A Pott’s fracture 
is an outward subluxation and a reversed 
Pott’s fracture is an inward displacement. 
The necessity' for correction of these dis- 
placements must be constantly borne in 
mind to obtain satisfactory end results 
for a good walking foot. This is of great 
importance because the gravital stress 
from the superincumbent body weight 
reaches the foot through the tibia and 
the body of the astragulus. The center 
of the body of the astragulus is the 
mechanical center of the system, for from 
it the pressure stresses are transmitted 
forward and backward to the anterior 
and posterior portions of the long arch. 
At the points of contact with the floor, 
counter resistances are created at the 


Ashurst,*“ in a masterly article on ankle ball of the foot and the heel, 
fractures, gave an excellent description In recent years numerous discussions 
of this lesion and an extensive review of the of “trimalleolar fractures’’ have appeared 
literature. This fracture is commonly in the literature, the very variety of 
referred to as “Cotton’s Fracture,” al- treatments proposed attesting to the fre- 
though it appears to have been first quency of unsatisfactory end results. Bv 
reported by Sir Cestley Cooper in 1822, far the majority of later authors recom"- 
because Dr. F. J. Cotton^'’ observed and mend some form of operative reduction 
accurately described it in a series of cases and internal fixation, notably Lewin Lee 
studied between 1903 and 1915. He em- and Horan, Nelson and Jensen 22 Louns- 
phasized the important details of this type berryi« and Metz.^o Batchelor, and Gil- 
of fracture. Despite the writings of earlier lette.“ Review of standard textbooks on 

being the treatment of fractures reveals that all 
Po F 7°?^ difficulty of Ln^ging 

became much easier and the treatment usually to be eapecterinlh^fe seveX 

From the Traumatic Surgery Service. Cumberland Hospital, Brooklyn, N. Y 
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group of trimalleolar fractures, open opera- closed manipulative reduction to be fol- 
tion and nailing should be resorted to: lowed by cast ajjplication. Similarly Hen- 
Geckeler,!'* Magnuson,^ Speed, Camp- derson,!^ Tobin,^^ Carothers,^ Lavender, 




Fig. I. First degree: a, lateral view, before reduction; b, anteroposterior view, 
before reduction. These show: (i) A small chip fracture off the posterior articu- 
lating surface of the tibia; (2) a fracture of both malleoli; (3) a partial subluxa- 
tion of the foot, c and d. Post-reduction, satisfactory alignment of the fragments. 

Treatment consisted of anesthesia, local or general, manual reduction and cast. 

bell,“ Steindler,-*' and Key and Conwelld"' and Darrach® advocate a relatively con- 
Watson-Jones,™ Scudder,-® and Boehler,- servative approach without open opera- 
on the other hand, recommend simply tion. Dieterle® recommends percutaneous 
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nailing and fixation of the fragments by 
means of a Kirschner wire, whereas 
Mackinnon^“ takes the somewhat extreme 
view that arthrodesis of the ankle joint 
is the procedure of choice. 

Some ten years ago we adopted, as our 
routine method in the handling of these 
cases, a two-pin procedure utilizing a 
mechanical distraction apparatus, with 
gratifying results. In 1937, the senior 
author presented a paper on this mode 
of treatment and its satisfactory end re- 
sults before the Brooklyn Surgical Society. 
As noted below, at that time only one 
other author, whose work appeared in 
publication sometime after we had inde- 
pendently developed the technic, appeared 
to have adopted a similar approach. Since 
our original work, however, several re- 
ports have appeared describing much the 
same treatment. Nelson and Jensen"- dis- 
agree and prefer operative reduction to 
this manipulation, although they discuss a 
very small group of classical trimalleolar 
fractures. Lavender and Darrach,^^ how- 
ever, agree with the present authors that 
successful reduction and restoration of 
function can be achieved by a two-pin 
technic and the use of special traction 
apparatus. 

The incidence of trimalleolar lesions 
has been reported as 16.5 per cent of ankle 
fractures by Henderson,^^ who stated that 
only one case in his series required open 
reduction. Mackinnon^® found this fracture 
to occur in 10 per cent. Tobin^^ describes 
what we term a first degree trimalleolar 
fracture as “paratrooper fracture.” In 
the Nelson and Jensen^^ series of 359 ankle 
fractures, seventy-seven minimal and ten 
classical instances (i.e., where one-third 
or more of the posterior inferior articular 
surface of the tibia was involved) were 
found. They point out that minimal cases 
do not need accurate anatomic' reduction 
of the posterior malleolus, but that in 
the more severe type perfect reduction is 
an absolute essential of the ten cases of 
the latter type. Satisfactory results ap- 
pear to have been attained in only three. 


Anatomy. Under this heading we will 
describe only the ankle joint proper, 
disregarding the anatomy of the foot 
distal to it. The ankle joint is formed 
above by the tibiofibular mortise and 
below by the trochlea of the astragulus 
which fits into this mortise. This trochlear 
surface is one-fourth wider in front than 
behind, conforming to the divergent direc- 
tion of the internal surfaces of the malleoli. 
The inferior articular surface of the tibia 
may be described as the roof or ceiling 
(“plafond”) of the joint; and the articular 
surfaces of the malleoli have long been 
known as the “cheeks” of the mortise. 
That portion of the fibula, which projects 
beyond the tibial plafond, is properly 
called the external malleolus and the cor- 
responding projection of the tibia is 
called the internal malleolus. The posterior 
tibial projection reinforces the mortise 
posteriorly. This posterior articulating 
margin of the tibial plafond is longer 
and projects farther downward than is 
generally supposed (both Destot and 
Henderson^^ have termed it the “posterior 
malicious”), and is therefore particularly 
prone to injury. 

The ankle joint is further deepened by 
the especially strong and tough transverse 
tibiofibular ligament which extends from 
the external malleolus to the posterior lip 
of the fibia, this way holding the surfaces 
of contact of the lower ends of the fibia 
and fibula firmly together. Thus, .in walk- 
ing, as the foot meets the ground in 
plantar flexion, the tibia and fibula are 
checked in their tendency to slide forward 
on the wedge-shaped astragalus (narrower 
posteriorly and wider anteriorly) by the 
corresponding divergence of the antero- 
posterior planes of the malleoli and bv the 
long posterior marginal surface of the 
inferior aspect of the tibia. 

The fibula is firmly attached to the 
tibia; nevertheless a slight range of motion 
IS permitted. At the upper end of the lee 
where the head of the fibula abuts the 
overhanging external condyle of the tibia 
there is a synovial cavity, but at the ankle 
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no such cavity is present at the tibiofibular 
junction. Here, it is reinforced by the 
anterior inferior tibiofibular ligament and 
the posterior inferior tibiofibular ligament. 
The external malleolus is longer than 
the internal malleolus and is situated more 
posteriorly, serving to keep the foot under 
the leg bones. 

The foot is attached to the tibia and 
fibula by ligaments which restrict or 
limit motion, except in the anteroposterior 
plane. The internal lateral ligament (del- 
toid) is a heavy mass of fibers which spread 
out fan-wise, radiating from the internal 
malleolus anteriorly to the scaphoid and 
median surface of the calcaneus (sus- 
tentaculum tali) and posteriorly to the 
median tubercle on the posterior surface 
of the astragalus. The external lateral 
ligament is the weaker of the two and has 
three distinct bands passing from the 
external malleolus; the anterior goes for- 
ward to the lateral border of the neck 
of the astragalus ; the middle band passes 
downward and slightly backward (above 
the sinus of the tarsus) to the calcaneum 
(os calsis); and the posterior, whose deep 
portion is extremely strong, is attached 
to the tubercle on the posterior surface of 
the astragalus (os trigonum). This power- 
ful posterior band is seldom ruptured; it 
holds the astragalus almost indissolubly 
attached to the external malleolus. The 
astragalus itself has no muscular attach- 
ments and serves as a ball in a ball- 
bearing joint to facilitate the movements 
of the leg bones above it and the tarsal 
bones below and distal to it. 


The normal movements of the ankle 
joint are those of flexion and extension^ 
twenty degrees of dorsi-flexion and sixty 
degrees of extension or plantar flexion — ■ 
a total range of approximately^ eighty 
degrees. Plantar flexion is carried out 
by the triceps surae muscles, composed 
of the soleus and gastrocnemius. The 
soleus, arising from the posterior surface 
of the tibia and interosseous membrane, 
and the gastrocnemius, arising from the 
posterior surface of the condyles of the 
femur, unite into a common tendon, 
the tendo Achilles, which is inserted into 
the posterior and superior surfaces of the os- 
calcis. The long flexor of the toes, the flexor 
hallucis longus, and the tibialis posticus 
and peronus longus assist in plantar 
flexion. 

Dorsiflexion of the foot is carried out by 
the tibialis anticus, the extensors to the 
toes, and the peroneus tertius. These 
muscles come from the anterior surface 
of the leg and are inserted respectively into 
the scaphoid and base of the first meta- 
tarsal (tibialis anticus), into the dorsal 
extension aponeurosis of the toes (long 
extensor of the toes), and into the fifth 
metatarsal (peroneus tertius). To their 
action is added that of the long extensor 
of the big toe, arising from the interos- 
seous membrane and anterior surface of 
the fibula and inserted into the base of 
the second phalanx of the big toe. 

Mechanics of Production. It is evident 
that the mechanics of production of this 
fracture, which is one of the most frequent 
of all fractures of the ankle (about 25 


Fig. 2. Second degree; a, lateral view, before reduction; n, anteroposterior view, 
before reduction. These show: (i) A large fragment off the posterior articulat- 
ing surface of the tibia (about one-third of surface), with marked separation of 
the tibial fragment (the so-called "3rd or posterior malleolus”); (2) a down- 
ward displaced fracture of the internal malleolus; (3) a fracture of the fibula at 
the junction of the middle and lower thirds; (4) a marked posterior displace- 
ment of the foot; (5) a moderate lateral displacement of the foot (In the 
classical type of trimalleolar fracture, the fibular fragment is at about the lower 
I /2 inches of the fibula.) c and d. Post-reduction, showing satisfactory align- 
ment of the fragments and reduction of the posterior displacement of the foot 
In this case a tenotomy of the tendon Achilles was performed. Treatment 
consisted of anesthesia, local or general, tenotomy of the tendo Achilles 
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per cent), involves not only a push outward 
on the anterior border of the external 
malleolus, but also a full inw'ard push on 
its posterior border by means of the pos- 
terior band of the external lateral liga- 
ment. It is, properly speaking, a spiral 
fracture produced by torsion, the obliquity 
of application varying greatly, but acting 
always higher on the posterior surface of 
the fibula than on its anterior surface. The 
line of fracture passes through and involves 
the inferior tibiofibular joint. Almost in- 
variably, its lower and anterior end 
extends to the external malleolus, often 
just below the tibial plafond, sometimes 
as fax down as the very tip of the malleolus. 

Thus, in practically every instance, the 
anterior inferior tibiofibular ligament re- 
mains intact for, even if partially ruptured, 
there results no real diastasis between 
tibia and fibula. At most, the lower frag- 
ment, comprising that part of the fibula 
posterior to the attachment of the anterior 
tibiofibular ligament, rolls outward and 
slightly backward around the unruptured 
posterior tibiofibular ligaments as a 
hinge. 

The foot being extended or plantar 
flexed with some outward rotation, the 
astragalus is driven against the posterior 
articulating margin of the tibia (posterior 
malleolus) which is broken off, and when 
the action of the force has continued 
after this fracture has taken place, a 
posterior dislocation of the astragulus 
may result. On x-ray examination, the 
anteroposterior views may simulate a 
Pott’s fracture, but the lateral views show 
a different picture; the posterior marginal 
surface of the lower end of the tibia is 
pulled up and we have a backward or 
posterior subluxation of the foot, due to a 


combined outward twist of the foot with 
a forward thrust of the body weight trans- 
mitted through the tibia. (Figs. ia, 2A 
and 3A.) 

The lesion comprises a fracture of the 
fibula at or close to the joint level, a 
breaking off of the internal malleolus 
and a breaking away of the postmarginal 
surface of the tibia. Commonly enough, 
the tibial edge and the malleolar fragment 
are broken away in one piece, but even 
more often in two separate fragments. 
The internal malleolus gives way and is 
pried loose. The fracture line runs upward 
and inward. 

Examinadon and Diagnosdc Features. 
(i) The anteroposterior diameter of the 
ankle joint is increased, (2) There is 
ecchymosis and tenderness on palpation 
behind the internal malleolus. (3) The 
foot is held in extension (plantar flexion); 
dorsiflexion of the foot is restricted and 
painful. (4) In posterior subluxation of the 
foot (astragulus) the prominence of the 
heel is pathognomonic, (5) The x-ray 
examination confirms findings. 

Classification and Treatment. In the 
past eight years at the Cumberland 
Hospital, we have seen some thirty-three 
trimalleolar fractures of the ankle joint, 
all of which have presented some degree 
of posterior displacement of the foot. We 
have encountered the greatest difficulty 
in those cases in which more than one- 
third of the lower articulating surface of 
the tibia was fractured, since these were 
rnore difficult to reduce and it was equally 
difficult to maintain the fragments in 
satisfactory alignment. After using the 
established methods for the reduction of 
this type of fracture, we concluded that 
skeletal traction applied in opposite direc- 


Fig. 3. Third degree; A, lateral view, before reduction; b, anteroposterior view 
before reduction. These show: (.) A large fragment off the iLer posterio^ 
articulating surface of the tibia; (2) a comminuted fracture of the lower third 
of the fibula and jMemal malleolus; (3) a comminuted fracture of the e.v- 
ternal malleolus; (4) the tibia resting on the neck of the astrasuliui- 
po^erior dislocation of the foot, c and d. Post-reduction, showing a satis- 
factory reduction of the fracture with good apDroximation nf rlio 

and restoration of the ankle mortise. A tenotoVof the tenL^LMvT®”^^ 
necessary in this case. ^ tendo Achilles was 
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tions at the same time would be the 
procedure of choice. 

Inquiries were made of several sources, 
after review of the literature, but none 
utilized this procedure except Crasson^ 
who first mentioned this method in 1937. 
We began using this technic in 1936, 
unaware of Crasson’s similar work. Our 
original paper was read before the Brooklyn 
Surgical Society on February 4, 1937. 

After a careful study of many cases, 
it was found that the treatment must be 
varied with the degree and amount of 
posterior displacement of the astragalus 
and the size of the fragment of the tibial 
articular surface, the fractures of the 
malleoli being a constant factor. In view 
of the important inter-relationship between 
treatment and the degree of displacement, 
these factors were selected as a basis for a 
new classification of trimalleolar fractures 
by the author, and herein described. 

Classification: 

1st degree — (a) A small chip fracture of the 
lower posterior articulating margin of 
the tibia. (Fig. ia.) 

(b) Partial displacement of the foot 
(astragalus). 

2nd degree — (a) Fracture of about one- 
third of the lower posterior surface of 
the tibia. (Fig. 2A.) 

(b) Partial subluxation of the foot 
(astragalus). 

3rd degree — (a) Fracture of one-half or 
more of the lower posterior articulating 
surface of the tibia. 

(b) Practically a complete posterior 
dislocation of the foot, the fractured 
tibial surface resting on the neck of the 
astragalus. (Fig. 3A.) 

It must be remembered, that in the 
treatment of each of these types, accurate 
anatomic alignment of the fragments from 
the moment of reduction until union has 
taken place must be obtained and main- 
tained; this accurate reduction is essential. 
Great care and vigilance are required in the 
treatment of these fractures, as slight errors 
in reduction are always disastrous, more 
especiallj'^ the incomplete reduction of the 


posterior displacement of the astragalus, 
since it results in a stiff and painful ankle 
joint. Direct weight-bearing during the 
healing period tends to produce a bad 
walking foot, and therefore weight-bearing 
must be interdicted. 

The fragments must be separated so as 
to enable the surgeon to replace the 
astragalus properly into the mortise to give 
a good walking foot. This may be accom- 
plished: (i) Manually; (2) mechanically — 
skeletal traction, wire pins, (solid or 
jointed); (3) surgically — open reduction, 
arthrodesis. 

SPECIFIC TREATMENT OF EACH TYPE OF 
FRACTURE 

First Degree. In this class, without 
much posterior displacement, if the treat- 
ment is instituted immediate!}^, i.e., before 
much effusion and subcutaneous hemor- 
rhage has taken place, manual reduction 
under anesthesia will suffice. 

The patient is given a general or local 
anesthetic. The reduction is effected by 
flexing the injured leg on the thigh and 
the thigh on the abdomen. This relaxes the 
gastrocnemius and Achilles tendon. The 
heel being placed in the operator’s palm, 
the assistant makes countertraction on the 
thigh while the operator pulls and makes 
traction on the heel, pulling the foot in 
the direction of the long axis of the tibia, 
and then upward. A characteristic grating 
sensation is felt as the astragalus slips into 
the mortise of the joint. The foot is then 
dorsiflexed to about 100 degrees and pres- 
sure is made over both malleoli to reduce 
the width of the ankle joint, thus approxi- 
mating the fractured malleoli. A cast is then 
applied extending from below the knee to 
the toes, maintaining this degree of dorsi- 
flexion and slight inversion of the foot. 
No weight-bearing is permitted for at least 
eight weeks, although a walking iron may 
be used. 

Second Degree. A general or local anes- 
thetic is administered and manual manipu- 
lation is attempted as previously described. 

If this fails, skeletal traction is attempted. 
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and sometimes a tenotomy of the Achilles 
tendon is performed for a proper reduction. 
For the skeletal traction, the Kirschner 
wire or Steinman pin is used. We prefer the 
solid pin to the jointed one, since the latter 
bends and breaks easily within the bone. 
We advise a skeletal distraction method; 
we make use of the MacMillan apparatus. 
With this method we have never had re- 
course to open operative treatment in a 
series of thirty-three trimalleolar fractures. 
The distraction method works on the prin- 
ciples that the impaction is broken up, the 
fragments are separated, and the posterior 
displacement of the foot is reduced. This 
permits accurate reduction, accurate con- 
trol of the involved osseous structures, firm 
fixation (a plaster cast is easily applied 
without fear of disturbing the alignment of 
the fragments or disturbing the mortise of 
the joint) and hospitalization is reduced. 
Early ambulatory treatment may be insti- 
tuted by the incorporation of a walking 
iron into the cast. 

Procedure. To obtain local anesthesia, 
10 cc. of 2 per cent procaine solution is 
injected into the upper one-third of the leg, 
over the tibia, about three fingers’ breadth 
below the knee joint posterior to the tibial 
tubercle. A hole is drilled through the tibia 
at this point, and then &%2 inch Steinman 
pin is Inserted. A drill is used here because 
the bone at the upper end of the tibia is 
very hard. This procedure greatly reduces 
the trauma, and the pin is inserted through 
the middle one-third of the os calcis. This 
latter site is chosen for the following rea- 
sons; If an imaginary line were to be drawn 
from the tip of the external malleolus to the 
tip of the heel, and this line were divided 
into three equal parts, the following would 
be the anatomical distribution resulting; 
the proximal one-third is the location of 
the tibial vessels, the distal one-third 
consists only of soft tissue, and the middle 
third, where the bone is most superficial 
and free from any significant structures, 
hence ideally suited for insertion of the pin. 
With the pins in place, collodion and 
sterile gauze pads are spiked over the pins. 
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sealing the skin surfaces about the protrud- 
ing pins. Four ferrules are now slipped 
over the protruding ends of the pins and the 
ferrules are then placed on the MacMillan 
apparatus. The pin through the os calcis lies 
on a level H irich lower than the long axis 
of the tibia. 

With everything now in readiness for 
reduction, the necessary mechanical adjust- 
ments are made. Impaction must be broken 
up and the fragments separated, checking 
by frequent use of the huoroscope. While 
traction is being made, an assistant makes 
firm pressure on the shaft of the tibia as the 
foot is being dorsally flexed. When traction 
is completed the foot may be elevated and 
ivhen the astragalus is opposite the articu- 
lating surface of the tibia the traction is 
released, and the astragalus then enters the 
mortise of the ankle joint. 

The foot is now inverted or elevated and 
pressure is made over the fractured malleoli 
molding them into satisfactory alignment, 
thereby reconstructing the mortise. To 
obtain this reduction, the fragments must 
be clear of the joint surfaces. If too much 
traction has been applied, free bleeding is 
noted from the site of the pin through the 
os calcis. However, when the traction is 
relaxed, the bleeding ceases. 

Retention and immobilization are now 
maintained by a cast extending from the 
upper third of the thigh to the toes with the 
pins incorporated into the cast. The foot is 
held at loo degrees dorsiflexlon, in inver- 
sion or eversion as required for the frac- 
tured malleoli. When the cast has hardened, 
the limb is removed from the apparatus. 
The patient is allowed out of bed the next 
day. The pins may remain in situ ten days 
to three weeks or longer. 

Third Degree. In this type there is a 
complete posterior dislocation of the foot. 
The treatment is the same as that for the 
second degree, except that frequently it is 
necessary to do a tenotomy of the tendo 
Achilles before a satisfactory reduction is 
obtained. 

We have accepted the MacMillan ap- 
paratus for this method because of the 
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following advantages : The risks of using a 
general anesthetic are avoided; patients 
are not bed-ridden, thereby lessening the 
risk of pneumonia and decubitus ulcers; 
patients are more content and comfortable; 
the nursing task is lightened; and finally the 
period of hospitalization is shortened. 

Postoperative Care. One must be on the 
lookout for a loosening of the cast, resulting 
in improper immobilization. Within ten 
days after the reduction and application of 
the cast, there occurs a subsidence of the 
swelling and edema and this is followed by 
an atrophy of the soft parts, converting a 
snug-fitting plaster cast into a loose cover- 
ing. If one is not alert to these minute 
details, the perfectly reduced fracture ma3f 
undergo redisplacement and result in a 
malunion at the end of six weeks. Frequent 
x-rays are therefore essential. Too early 
weight-bearing and a loose cast almost 
always result again in displacement of 
fragments. 

We believe that in order to obtain 
ultimate good results, the pins should be 
incorporated in the casts for three or four 
weeks or longer, thereby obviating any 
displacement of the fragments despite the 
subsidence of the swelling and atrophy of 
the soft parts. 

Results. Our own series of patients 
treated in accordance with the principles 
outlined above consisted of thirty three 
cases seen during an eight-year period. 
Four were of the third degree or most 
serious variety, twenty-three were second 
degree, and six were of the first degree. The 
relatively small number in the last group 
can largely be attributed to the fact that 
prolonged hospitalization is sought less 
often b}”^ the industrial or indigent group 
who comprise our hospital material with 
less serious injuries. Good functional results 
during and after the usual period of con- 
valescent observation were secured in all 
cases except one patient who transferred 
earlj^ to another institution. In twelve 
follow-ups this result was maintained. 
The remaining number were lost sight 
of after several months, after which 


time complications are not usually to be 
expected. 

SUMMARY 

1. The trimalleolar fracture is defined 
and classified. 

2. Careful correct diagnosis has revealed 
that the trimalleolar fracture is more com- 
mon than previously supposed. 

3. Failure to diagnose the fracture 
properly contributes to the poor results so 
commonly obtained. 

4. Use of the MacMillan apparatus for 
distraction is advocated and its advantages 
presented. 

REFERENCES 

la. Ashurst, a. and Bromer, R. S. Classification and 

mechanism of fractures of the Jegbones including 
the ankle. Arch. Surg., 4: 51, 1922. 

lb. Batchelor, J. S. Fractures about the ankle. Med. 

Press, 157: 138, 1943. 

2. Bohler, L. Treatment of Fractures. Baltimore, 

1936. Univ. Wood. 

3. Campbell, W. C. Operative Orthopedics. St. Louis, 

1939. Mosby. 

4. Carothers, R. G. Fractures involving the ankle 

joint. Surg., Gynec. Obst., 72: 410, 1941. 

5. Christopher, Fred. Text Book of Surgery. Pp. 

668-669, Philadelphia, 1936. Saunders Co. 

6. Cotton, F. J. A new type of ankle fracture. 

J.A.M.A., 64: 38, 1915. 

7. Crasson, Edward T. Treatment of fractures at the 

ankle. Surg. Clin. North America, pp. 1625-1635, 
December, 1937. 

8. Darrach, W. Fractures around the ankle joint. 

New England J. Med., 226; 33, 1942. 

9. Dieterle, j. Use of Kirschner wires in maintaining 

reduction of fracture-dislocations of the ankle 
joint. J. Bone & Joint Surg., 17: 990, 1935. 

10. Geckler, E. C. Treatment of Fractures. Baltimore, 

1940. Williams & Wilkins. 

11. Gillette, E. P. Fractures about the ankle. Indust. 

Med., 12: 160, 1942. 

12. Henderson, M. S. and Stuck, W. G. J. Bone if 

Joint Surg., 15: 882, 1933. 

13. Henderson, M. Surg. Clin. North America, 12: 

862, 1932. . I 

14. Key, j. and Conwell. Fractures, Dislocations ancl 

Sprains. 3 ed. Mosby St. Louis 1942. 

15. Lavender, H. C. Severe fractures of the ankle joint. 

J. Mich. Med. Soc., 40: 807, 1941. 

16. Lee, H. G. and Horan, T. B. Internal fixation m 

injuries of the ankle. Surg., Gynec. Cf Ohst. yto. 
593 , • 943 - 

17. Lewin, P. Foot and Ankle. Philadelphia, 1941 • Lea 

& Febiger. 

18. Lounsberrv, B. F. and Metz, A. R. Lipping 

tures of the lower articular end of the tibia. 
Arch. Surg., 5: 678, 1922. 

19. Mackinnon, a. P. Fracture of loiyer articular sur- 

face of tibia in fracture-dislocation of the ankle. 

J. Bone (f Joint Surg., 10: 352, 1928. 



VoL. LXXI, No. 5 


Faske, Shapiro — Fracture of Ankle Amcric!inJoiirnai or surgery 635 


20. Magnuson, P. B. Treatment of Fractures. Phila- 

delphia, 1939. Lippincott. 

21. Murphy, F. J. Fracture-dislocation of the ankle 

joint. 5 urg. Clin. North America, i8: T13, 
1938. 

22. Neuson', M. C. and Jensen, N. K. Treatment of 

trimalleolar fractures of the ankle. Siirg., Gynec. 
& Obsl., 71: 509, 1940- 

23. ScuDDER, C. L. Treatment of Fractures. Philadel- 

phia, 1938. Saunders. 

24 Speed, J. S. and Smith, Hugh. Emergency treat- 
ment of fractures and fracture dislocations. Am. 
J. Surg., 70: 711, 1939. 

25. Speed, J. S. Treatment of Fractures. Philadelphia, 
1942. Lea & Febigcr. 


26. Steindler, a. Orthopedic Operations. New York, 

1940. Appleton. 

27. Steindler, Arthur. Mechanics of normal and 

pathological motion in man. Chap. xxi. The 
mechanics of ankle and foot. Pages 256-273. 
Balt., 1935. C. C. Thomas. 

28. Stimson, Lewis A. Fractures and Dislocations. 

P. 466. Philadelphia, 1917. Lea & Fcbiger. 

29. Toms, W. C. Paratrooper fracture. Arch. Surg., 

46: 780, 1943. 

30. Watson-Jones, R. Treatment of Fractures. Balti- 

more, 1944. Williams & Wilkins. 

31. Wilson. Personal communication. 

32. Wright, Wilheumine G. Muscle Function. Pp. 95- 

104. New York, 1928. Paul B. Hoeber. 


Surgical treatment of infections of the costal cartilages is frequently 
unsatisfactory and repeated operations may be necessary to effect a cure. 
Hygienic and specific types of therapy should be combined with surgerjL 
From “Operations of General Surgery” by Thomas G. Orr (W. B. 
Saunders Company). 



THE USE OF OXYGEN AND OXYGEN LIBERATING 
SUBSTANCES IN THE TREATMENT OF ANAEROBIC 
PERITONITIS IN GUINEA PIGS* 


Harry D. Tripp, m.d. 

PLYMOUTH, INDIANA 

P RIMARY peritonitis is that type bartholinitis, and in association with other 
which is due to pathogenic bacteria organisms from cases of appendicitis, 
that have reached the peritoneum by Ludwig’s angina and perinephritic abscess, 
way of the blood stream, a single species of Since Veillon’s report there have ap- 
bacteria such as the pneumococcus or peared in the literature numerous articles, 
streptococcus being responsible. Secondary some reporting series of cases, others 
peritonitis is due to pathogenic bacteria dealing with isolated observations on the 
which have reached the peritoneum through recovery of anaerobic non-hemolytic strep- 
breaks in the continuity of the gastro- tococci in pure culture and in association 
intestinal tract, more than one species of with other organisms from various lesions, 
bacteria being responsible through their as well as from healthy body cavities and 
combined effects. Extension of infection surfaces. Tissier-® was able to isolate from 
from adjacent abscesses may also bring cases of putrid enteritis anaerobic non- 
about a secondary type of peritonitis, hemolytic streptococci which he described 
Accidental and surgical wounds may like- as a new species under the name of 
wise introduce bacteria into the peritoneal Lanceolatus anaerobicus. 
cavity which result in secondary peritonitis. While undoubtedly the anaerobic strep- 

From time to time articles have ap- tococcus is a normal inhabitant of the 
peared in medical literature which cite human gastrointestinal tract, it is possible 
cases of “Gas Peritonitis” or “Anaerobic that some may be introduced from the 
Peritonitis.” Differences of opinion exist mouth in the process of swallowing saliva, 
over the ability of strictly anaerobic McDonald, Henthorne and Thompson’® 
bacteria to produce peritonitis without reported a case of perforated duodenal 
being in association with other bacteria. ulcer which was followed two and one- 
Bacteria reported to be present in the half months after surgical closure by a sub- 
exudate of secondary peritonitis include diaphragmatic abscess, empyema thoracis, 
colon bacilli, streptococci, staphylococci, and multiple liver abscesses. The anaero- 
Welch bacilli and anaerobic non-hemolytic bic non-hemolytic streptococcus was ob- 
streptococci. A summary of the literature tained in pure culture from the latter, 
reviewed reveals conflicting opinions on the Presumably the organisms originated from 
existence of “Gas Peritonitis” or “Anaero- the spilled duodenal contents, 
bic Peritonitis ” as an entity. Gilbert and Lippman” recovered these 

Veilfon and Zuber®“ are generally credited organisms in 25 per cent of their cases of 
with being the first to isolate an anaerobic suppurative cholecystitis. There is an 
non-hemolytic streptococcus under the abundance of literature on the bacteriology 
name of Micrococcus faetidus, a strictly ofacute appendicitis, and numerous investi- 
anaerobic coccus growing in short chains gators’’*'^'’®'"’'®^ have shown that the ana- 
and producing gas and a fetid odor in erobic non-hemolj'^tic streptococcus forms 
cultures. This organism had been isolated part of the bacterial flora of acute sup- 
in pure culture from a case of suppurative purative appendicitis, gangrenous appendi- 

* From the Surgical Service of Cttv Memorial Hospital, Winston-Salem, North Carolina. 

636 



VoL. LXXI. No. 5 


Tripp — Anaerobic Peritonitis 


American Journal of Surgery 


637 


citis, and perforative appendicitis with 
peritonitis or abscess. The literature is 
apparently devoid of any description of a 
case of diffuse peritonitis in which the 
anaerobic non-hemolytic streptococcus was 
the sole etiological organism. 

W. Lohr^"* reviewed the subject of “Gas 
Peritonitis” in all its phases in 1929. He 
stated that it is a very peculiar though 
typical disease picture and apparently rare, 
usually following laparotomy. The intes- 
tines are compressed and collapsed by 
gas in the abdomen. Gross inflammatory 
changes are lacking. He refers to one case 
arising spontaneously in which at operation 
the peritoneal cavity was found filled with 
gas. The intestines were normal but the 
appendix, which was removed, was re- 
ported by the pathologist to be in an acute 
stage of inflammation. No cultures of the 
peritoneal exudate were made. 

Michedjas-^ reported, in reliable cases in 
which pure cultures of anaerobic organisms 
were obtained, in man and animals the 
peritonitis began with an exudate, poor in 
cellular constituents without excessive ac- 
cumulation. A gas edema or gas phlegmon 
of the stomach or intestines corresponding 
to a muscular gas edema had never oc- 
curred. He found that much larger num- 
bers of anaerobic bacteria were required 
to produce a peritoneal infection than a 
muscular infection and the peritonitis if 
produced was always without gas forma- 
tion. His explanation was that gas occurs 
only when anaerobic bacilli can produce 
necrosis in the tissue infected and thereby 
produce gaseous decomposition. The fine 
distribution of toxin in the peritoneal cavity 
and the excellent blood supply allows rapid 
absorption and can lead to a dangerous 
effect. This in turn can be expressed only in 
capillary paralysis with large exudations of 
a pale or very hemorrhagic substance with 
few, if any, leukocytes. Thus from these 
statenrents one must assume that Welch 
bacilli are not a cause of purulent peritonitis. 

The nutrition of the intestines of man 
and experimental animals is so secure that 
there is neither necrosis nor gaseous dis- 


integration of these organs during life 
without trauma or loss of blood supply. 

Lohr'“ reporting again in 1933 criticized 
the report of a case of “Gas Gangrene” 
of the gallbladder by Koch.^® Lohr^^ 
maintained that gas gangrene of the 
intestines, gallbladder and liver does not 
exist, and that neither does anaerobic 
peritonitis exist, as he could show by 
numerous references to the literature as 
well as in his own animal experiments and 
those of others. 

Plath,-'’ in 1934, collected ten cases of 
what he called gaseous peritonitis from the 
literature and classified them in three 
groups: (i) Following operation ivithin or 
outside of the peritoneal cavity, (2) spon- 
taneous, when apparently an inflammatory 
factor is presented; and (3) from the 
gastrointestinal tract through a perfora- 
tion or intact walls. He reported a case of 
the third group, but since a mass was 
palpable in the upper abdomen, after a 
fistula was established, the gas was ap- 
parently secondary to a perforation. An 
autopsy was not permitted. 

Lamprecht,^® in 1928, stated that pri- 
mary gas gangrene of the gastrointestinal 
canal is very rare but does occur, and refers 
to five cases described in the literature, 

Nason and Starr”^ presented an excellent 
general discussion of the subject of “Gas 
Bacillus Infection” complicating lapar- 
otomy, in which they stated that the 
infection may begin in the muscles of the 
abdominal wall, the peritoneal cavity or 
the liver, and that the pathological changes 
are the result of toxemia alone or in addi- 
tion to the presence of organisms and gas. 

Maguire, in 1934, reported that gas 
gangrene may occur subsequent to ap- 
pendectomy, hernioplasty and other opera- 
tions performed on organs in close proximity 
to the gastrointestinal tract. 

Fmesllver,^® writing in 1934, says in his 
discussions: “The Welch bacillus is in 
association with other bacteria in the pro- 
duction of gas gangrene, a saccharolytic 
group starting and a proteolytic group 
completing the destruction of tissues which 
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make possible their growth. The Welch 
bacillus elaborates a hemolytic toxin which 
produces further local destruction of tissue, 
absorption of these products causing remote 
constitutional symptoms.” 

Supporting the theory of symbiosis in 
relation to peritoneal infections Melenej', 
OIpp, Harvey and Zaytseff^^ concluded from 
their studies that the bacteria commonly 
found in peritoneal exudates, namely, 
colon bacilli, streptococci and Welch bacilli, 
have a synergistic action in producing a 
lethal infection of the peritoneum. They 
kill in much smaller numbers when two or 
three different organisms are combined 
than when inoculated in pure culture. 
The Welch bacillus is no more active in this 
synergistic action than the other two. 

Weinberg, Prevot, Da vesne and Renard^i 
made a study of 160 acutelj'^ inflamed 
appendices. Anaerobic bacteria predomi- 
nated in the gangrenous ones. Welch 
bacilli were presented in 33 per cent of the 
160 cases and an anaerobic coccus was 
present in varying numbers of the entire 
series. 

The work of Ellis and Dragstedt" is 
interesting. They showed that death was 
produced by placing small pieces of dog 
liver in the peritoneal cavity of dogs. 
Gram-negative anaerobic bacteria were 
recovered from the peritoneal cavity of 
these dogs. They found that if liver tissue 
from puppies removed by cesarean section 
was placed in the peritoneal cavity of adult 
dogs, no ill effects were noted, and cultures 
from the peritoneal cavity of this group 
were sterile. This raises the question of 
the origin of the Gram-negative organisms 
in their first group of dogs. They believed 
that the Welch bacillus is a normal inhabit- 
ant of the dog’s liver. Search of the 
literature fails to show any instance in 
which human liver was used in a similar 
experiment. 

David and Loring^ produced peritonitis 
bj" introducing twenty-four cultures of a 
mixture of colon bacilli, streptococci and 
staphylococci into the peritoneal cavity of 
dogs. Seventeen of twenty-three dogs used 


in the experiment died within twelve to 
thirty-six hours. Postmortem examination 
revealed that an extensive peritonitis was 
present with a hemorrhagic exudate, which 
when cultured showed the presence of 
Welch bacilli in sixteen of the seventeen 
dogs examined. 

Meleney, Harvey and Jern“* found that 
in cases of perforated appendices with 
diffuse peritonitis Welch bacilli were pres- 
ent in 27 per cent, streptococci in 55 per 
cent and colon bacilli in 100 per cent. In 
acute non-perforative appendicitis with 
local peritonitis Welch bacilli were present 
in 15 per cent, in acute diffuse peritonitis 
without perforation of the appendix 31 per 
cent, and in appendiceal abscesses 44 per 
cent. In all of these cases colon bacilli 
and streptococci were present in varying 
percentages. 

Gopher, Stone and Hildreth* conducted 
a study to show the effect of Welch bacillus 
antitoxin in controlling peritonitis. They 
produced peritonitis in twenty-eight dogs 
by ligating the appendix and the meso- 
appendix at their bases. In fourteen of the 
dogs no antitoxin was used. In the fourteen, 
in which antitoxin was used, 1.7 cc. per 
kilogram body weight was the initial dose. 
This was followed by daily intramuscular 
doses of .5 to I cc. of antitoxin per kilogram 
body weight. Those treated lived an aver- 
age of 5.3 days. Those untreated lived 
an average of 4.2 days. Postmortem 
examinations proved that the treated 
animals had developed a grade of peri- 
tonitis just as severe as the untreated ones. 
These results can only be taken to imply 
that the Welch bacillus antitoxin was 
effective only in prolonging the life of the 
animals by one day and did not in any 
instance prevent death. 

Mclver, White and Lawson'® produced 
intestinal obstruction in cats and found 
that Welch bacilli were present in the 
loops of obstructed bowel. Antitoxin failed 
to reduce the mortality rate, showing that 
the Welch bacillus is not an impor- 
tant factor in the morbidity of intestinal 
obstruction. 
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Human feces are a source of Welch 
bacilli, as shown by Dudgion® who found by 
careful anaerobic methods that in 200 
specimens of human feces Welch bacilli 
were present in 33 per cent. He also stated 
that in acute intestinal obstruction, and 
vomiting accompanying advanced peri- 
tonitis, the vomitus contained Welch 
bacilli in most instances. 


Table i 



Animals 

Protected 

with 

Hydrogen 

Peroxide 


Animals 

Unprotected 

with 

Hydrogen 

Peroxide 

Experiment no. 

6 

7 

8 

9 

6 

7 

8 

9 


=¥ 

* 

t 

t 

* 

♦ 

t 

t 

No. animals inoculated. 

10 

7 

5 

5 

10 

7 

5 

5 

No. animals showing 









distention . . . 

10 

7 

5 

5 

10 

7 

0 

0 

Percentage 

100 

100 

100 

100 

100 

100 

0 

0 

No. animals showing 
evidence of perito- 









Tutis . . 

10 

7 

0 

0 

9 

7 

I 

0 

Percentage . . 

too 

100 

0 

0 

90 

100 

20 

0 

No. animals succumb- 









ing . 

5 

2 

0 

0 

9 

4 

I 

I 

Percentage 

50 

29 1 

0 

0 

90 

57 1 

20 

20 

No. animals surviving 

5 

5 

5 

5 

I 

3 

4 

4 

Percentage 

50 

71 4 

100 

100 

lO 

42 9 

80 

80 

No. animals with post- 
mortem evidence of 









peritonitis 

5 

2 

0 

c 

g 

4 

0 

0 

Percentage 

50 

29 9 

0 

c 

90 

47 1 

0 

0 

No. animals posted 
that showed gas in 








peritoneum 

c 

) C 

c 

c 

0 

0 

0 

0 

Percentage 

c 

) C 

c 

c 

0 

0 

0 

0 


Code; * Fecal suspension \ Materials used for 
t Anaerobic streptococci 1 inoculation of the 
I Welch bacilli j peritoneum. 


There is evidence to show that other 
anaerobes inhabit the human intestinal 
tract. Arnold H. Eggerth, of the Depart- 
ment of Bacteriology of Long Island 
College of Medicine, was able to isolate 
130 strains of Gram-positive, non-spore 
bearing bacilli from human feces. Some of 
these are pathogenic: (i) Bacteroides 
aerofaciens, which produces abscesses when 
injected into the subcutaneous tissues of 


rabbits. The abscesses heal promptly 
when incised. If not incised, they are slow in 
healing. The organisms are numerous in the 
pus, appearing as single slender bacilli or 
as shorter diplo-bacilli. (2) Bacteroides 
biformans likewise produces abscesses when 
injected into the subcutaneous tissues of 
rabbits. The organisms are numerous in 
the pus, appearing as coccoid forms in pairs 
and in chains. (3) Bacteroides pseudo- 
ramosis is not pathogenic for white mice or 
guinea pigs. When these organisms were 
injected subcutaneously into rabbits ab- 
scesses developed, which when incised 
and drained eventually healed completely. 
These organisms appear in the pus in large 
numbers as small cocco-bacilli, single 
or in pairs. They are considered a com- 
mon contaminant in the air of biological 
laboratories. 

Weiss and Rettger,®^ of the Department 
of Bacteriology of Yale University, isolated 
eighty-seven strains of a Gram-negative 
organism from human stools which were 
non-spore bearing. Not any of the organ- 
isms were considered pathogenic. Very little 
work has been done by other workers on 
this group of organisms. It may be possible 
that the bacteroides are of importance as 
contributors to the symbiotic existence of 
other organisms usually reported to be pres- 
ent in peritoneal exudates and abscesses. 

The large majority of bacteria obtain 
their oxygen directly from the atmosphere 
in the form of free oxygen. For many micro- 
organisms, moreover, the presence of it is a 
necessary condition for growth. These 
are spoken of as “obligatory aerobes.” 
Among the pathogenic bacteria many, like 
the gonococcus. Bacillus influenzae and the 
Bacillus pestis, show a marked preference 
for a, well oxygenated environment. The 
condition existing within the infected 
animal organism cause it to seem likely 
that all incidents of infection may at times 
thrive in the complete absence of free 
oxygen. There is another class of organism 
known as “obligatory anaerobes” whose 
development depends upon the absence 
oI oxygen. They obtain their supply of 
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oxjrgen indirectly by enzymatic processes 
of fermentative and proteolytic cleavage 
from carbohydrates and proteins, or from 
reduction of reducible bodies. This class is 
chiefly represented by the tetanus bacillus, 
the bacillus of malignant edema, the 
bacillus of symptomatic anthrax, Welch 
bacillus and the Bacillus botulinus. Inter- 
mediate between these two classes is a 
large group of bacteria which thrive well 
both under aerobic and anaerobic condi- 
tions. Some of these, which have a pre- 
ference for free oxygen but nevertheless 
possess the power of thriving under 
anaerobic conditions, are spoken of as 
“facultative anaerobes.” Staphylococcus, 
streptococcus, and colon bacilli are among 
the organisms found in the exudates of 
peritonitis. They are classed as “ facultative 
anaerobes.” Cultures in medium of “deep 
tubes” and cultures under various gaseous 
mixtures give abundant evidence of the 
wide range and selective requirements 
of bacteria in relation to gradation of oxy- 
gen tension.®® 

While a profuse supply of oxygen ab- 
solutely inhibits the growth of most 
anaerobes, a number of these nevertheless 
develop only when small quantities are 
present. Minute quantities of free oxygen 
in culture media do not inhibit the growth 
of tetanus bacilli. Theobald Smith®® demon- 
strated that when suitable nutritive ma- 
terial in the form of fresh liver tissue was 
added to bouillon a number of anaerobic 
bacteria may be induced to grow in in- 
differently anaerobic environment. Ferran® 
succeeded in adapting the tetanus bacillus 
to an aerobic environment. In so doing, 
however, the virulence of the bacillus was 
lost. 

Appreciating the multiplicity of environ- 
ment under which bacteria may grow and 
the undoubted presence of anaerobes in the 
exudate of peritonitis, both “obligatory” 
and “facultative,” it seemed reasonable to 
believe that the introduction of oxygen 
into the peritoneal cavity of animals with 
peritonitis may prove beneficial. McGIinn, 
as quoted b}' Arthur Stein,®’ was the first to 


treat tuberculous peritonitis by the use of 
oxygen and laparotomy. Stein claimed to 
be the first to treat the disease with oxygen 
insufflation alone. Search of the literature 
fails to reveal any reports of experimental 
work showing the effect of oxygen therapy 
in cases of secondary peritonitis. 

It is the object of this thesis to determine 
the best method of introducing oxygen 
into the peritoneal cavity of guinea pigs, 
and the dosage that could safely be used, in 
the form of oxygen liberating substances. 
Guinea pigs were selected because of their 
low resistance to peritonitis. Oxygen in the 
free state was not used because of the diffi- 
culty in handling and also because clinical 
usage has determined its safety as used in 
treating tuberculous peritonitis and as used 
in roentgen diagnosis. It was further agreed 
that whatever substance proved safe as a 
source of oxygen would give the informa- 
tion desired, the effect in treating peri- 
tonitis due in part, at least, to anaerobic 
bacteria. 

PLAN OF STUDY AND METHODS 

A. To determine the effects on the 
normal peritoneum of guinea pigs and the 
toxic effects of certain oxygen liberating 
substances, namely, sodium perborate, 
zinc peroxide and hydrogen peroxide. 

B. To determine the safe intraperitoneal 
dosage of these three substances by experi- 
mental work on guinea pigs. 

C. After these preliminary studies to 

produce peritonitis in guinea pigs by 
inoculation with human feces, to study the 
effect on the disease by introducing oxj^gen 
liberating substances directly into the 
peritoneal cavity. _ 

D. To attempt to produce peritonitis m 
guinea pigs by inoculation with anaerobic 
streptococci in one group and with Welch 
bacilli in another, and study the effect of 
introducing oxygen liberating substances 
directly into the peritoneal cavity of these 
animals. 

Experhnent i. Healthy guinea pigs that 
averaged 500 Gni. in weight were selected. 
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Under ether anesthesia and aseptic technic 
celiotomy was done and 500 mg. of fresh 
sodium perborate were deposited in the 
peritoneal cavity. The wounds were closed 
tightly with cotton sutures. This large dose 
was used to produce the maximum effect 
and it was expected to be lethal. In ap- 
proximately eight hours the animals were 
dead. Marked distention of the abdomen 
was noted in all animals. 

Postmortem examination was made on 
all animals and the effects noted were uni- 
form. There were present about 15 cc. of 
serosanguineous fluid which microscopically 
showed the presence of many red cor- 
puscles but very few white corpuscles. The 
peritoneum was markedly reddened every- 
where. The omentum was found to be 
greatly injected. Four animals were used in 
this experiment. 

Experiment u. In this experiment the 
same procedure was followed as in the 
first, but instead of using 500 mg. of sodium 
perborate, only 100 mg. were used. Four 
animals were used and not in any of the 
animals was an ill effect noted. All showed 
abdominal distention. Their wounds healed 
per primam. 

Experiment ni. This experiment was 
conducted in the same manner as the two 
previous ones, except that Instead of using 
sodium perborate, 500 mg. of zinc peroxide 
were used. The same effects were noted in 
these animals as in Experiment i, except 
that the animals survived an average of 
twelve hours instead of eight hours. The 
peritoneal findings were essentially the 
same and no plastic exudate was seen. 
Four animals were used. 

Experiment iv. In this experiment the 
same procedure was followed as in the 
three previous ones except that 100 mg. of 
zinc peroxide were used. All of these 
animals survived and their wounds healed 
per primam, and the animals were allowed 
to live. 

In all of the above experiments it was 
particularly noticeable that within one to 
two hours the abdomens of all the animals 
were markedly distended. 


Experiment v. In this experiment five 
animals were selected. Instead of doing 
celiotomy and depositing a powdered 
substance into the peritoneal cavity, a 
different substance was used. In these 
animals hydrogen peroxide was injected 
into their peritoneal cavities with syringe 
and needle. First, 1 cc. of hydrogen peroxide 
ivas injected into animal number one. An 
additional cc. was injected into each suc- 
ceeding animal until the fifth animal had 
received 5 cc. of hydrogen peroxide. Not 
any of these animals died. Marked ab- 
dominal distention was present within 
twenty minutes after the injection. It was 
particularly noticeable how irritating the 
substance was to the peritoneum. Violent 
contortions of the animals began before the 
Injection was completed. This reaction ivas 
not prolonged and did not last more than a 
minute or two. One of these animals devel- 
oped a paralysis of one hind leg and it was 
believed that a gas embolus had resulted. 
It Nvas observed that the abdominal dis- 
tention in these animals lasted for a 
period of about two hours. In the animals 
which had ether an accurate estimate of 
the continuance of distention could not be 
made because of the associated anesthetic 
distention common to celiotomy. The 
animals receiving hydrogen peroxide injec- 
tions were not anesthetized so that the 
amount of reaction could be observed. 
Several of the animals in the first four 
experiments became too lightly anes- 
thetized. In these, it was noticed that when 
the powdered substances came in contact 
with the peritoneum, the animal showed 
evidence of pain by reacting with active 
muscular movements. 

By these preliminary experiments it was 
shown that the above named substances 
could be used with relative safety in the 
next experiments. Since the presence of 
gaseous oxygen in the peritoneal cavity was 
desired, it was thought that it would be 
expedient to use the simplest substance 
that would liberate oxygen. This substance, 
hydrogen peroxide, had been shown previ- 
ously to produce abdominal distention in a 
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very short time, and was quite safe. On 
the other hand, if celiotomy were to have 
been done in the following experiments, the 
other two substances would have been 
more expedient. 

Experiment vi. Since it had been shown 
by a review of the literature that anaerobic 
organisms were present in the exudate of 
peritonitis of intestinal origin in good 
proportion to other organisms which may 
be “facultative anaerobes,” it was thought 
best to start with fecal peritonitis and see 
what effect oxygen would have in prevent- 
ing and controlling this type of peritonitis. 
Twenty healthy animals that averaged 
500 Gm. in weight were used. 

Stool specimens from forty-six patients 
were collected and placed in normal saline 
solution and kept at optimal temperature 
during the collection period of about eigh- 
teen hours. This was believed to be a means 
of obtaining a medium which would con- 
tain all of the organisms that would 
normally inhabit the gastrointestinal tract. 
Not any of the patients were known to have 
dysentery or amebiasis. The suspension 
was strained and cc. of the material 
was then injected into the peritoneal 
cavity of each animal. In ten of the animals 
nothing further was done, while in the other 
ten, 5 cc. of 3 per cent commercial hydrogen 
peroxide were injected into their peritoneal 
cavities. Six hours later these same animals 
received an additional 5 cc. of hydrogen 
peroxide. All animals seemed to be about 
normal at this time. At the end of eight 
hours all of the animals except one ap- 
peared to be quite ill. Pressure on their 
abdomens caused them to wince and cry 
out. Evidently they all developed a certain 
grade of peritonitis except one. At the 
end of twelve hours nine of the animals, 
which had only fecal suspension injected 
into their peritoneal cavities, were dead. 
Five of those which had hydrogen peroxide 
injected were dead. The other seven 
animals sur\dved. Postmortem examination 
of those that died showed that they had a 
violent peritonitis. All showed that the 
peritoneum was markedly reddened. A 


plastic exudate was found in all animals 
with a tendency for greater collection in 
the upper abdomen, especially under the 
liver. This finding coincided with the 
report of Steinburg and Martinis who re- 
ported on the diffusion of peritonitis with a 
tendency for greater collection of exudate 
at the original site and in the upper 
abdomen. He attributed this to the sucking 
action of the diaphragm. 

Experiment vii. Believing that the 
above experiment was not a fair compari- 
son with peritoneal soiling as may accom- 
pany intestinal operations in which no 
gross spilling is apt to occur, it was decided 
to dilute the suspension four to one and 
use the same volume so as to provide for 
the same chance of diffusion but with fewer 
bacteria. It is to be remembered that the 
proportion of peritoneal surface in the 
guinea pig and that of a human being is 
about 1:140, based on weight. 

Fourteen animals averaging 500 Gm. in 
weight were selected. Into each of the 
fourteen animals 3^ cc. of the diluted 
suspension was injected. In seven of these 
animals 5 cc. of hydrogen peroxide were 
also injected. At the end of nine hours one 
of the animals injected with fecal sus- 
pension and hydrogen peroxide was dead. 
At the end of twenty-four hours another of 
this group was dead, and three of those in 
which only fecal suspension was injected 
were dead. At the end of thirty-six hours 
another of the group which had only fecal 
suspension injected was dead. The remain- 
ing animals were at this time lively and 
wanting food. The postmortem findings in 
this experiment corresponded to those of 
Experiment vi. In this experiment, al- 
though two of the animals injected with 
hydrogen peroxide had died, it was noted 
that the entire group as a whole never 
seemed as ill as those in experiment six. 
The animals in experiment seven had only 
one injection of hydrogen peroxide whereas 
those in number six had two injections. 

Experiment viii. To compare with the 
previous experiments it was believed that 
an attempt should be made to produce 
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peritonitis with anaerobic streptococci in 
pure culture. A pure culture was obtained 
from the Bacteriology Department of the 
Bowman Gray School of Medicine. This 
was diluted with normal saline solution 
until the suspension showed a count of 
approximatelj'^ thirty-two billion bacteria 
per cc. One cc. of this suspension was 
injected into the peritoneal cavity of ten 
healthy guinea pigs weighing approxi- 
mately 500 Gm. each. In five of the animals 
5 cc. of hydrogen peroxide were injected in 
addition. Three days after the injection of 
the material one unprotected animal had 
died. Not any of the others had appeared 
ill at any time. It appeared from these 
results that the dilution must have been 
too great or the virulence of the organism 
too low to produce peritonitis. The exudate 
from the dead animal’s peritoneal cavity 
was subsequently injected into another 
animal. One-fourth of a cc. of fluid was 
all that could be obtained. This animal 
died within twelve hours and postmortem 
examination showed very little evidence of 
peritonitis and still very little exudate. 
That which was present was again injected 
into a third animal. At the end of eight 
hours the animal was quite ill. Pressure on 
its abdomen caused it to wince and cry out. 
At this time 5 cc. of hydrogen peroxide were 
injected into its peritoneal cavity. Within 
another six hours another 5 cc. of hydrogen 
peroxide were injected. Evidence of im- 
provement was very marked. Within 
another eight hours the animal was up and 
feeding though still quite ill. Complete 
recovery resulted. The virulence of the 
organism was evidently increased by trans- 
mission through other animals. No doubt 
more animals would have developed peri- 
tonitis in the first group had the dilution 
been less. That the organism did produce 
death in three animals indicates its ability 
to produce peritonitis and death in guinea 
pigs. Death of the first animal after three 
days could hardly be attributed to the toxin 
of the initial injection alone. 

Experiment ix. In this experiment ten 
healthy animals, which weighed approxi- 


mately 500 Gm. each, were used. A pure 
twenty-four hour culture of Welch bacilli, 
grown on cooked meat media, was obtained 
from the Bacteriology Department of the 
Bowman Gray School of Medicine. One- 
fourth cc. of undiluted suspension was 
injected into the peritoneal cavity of each 
animal. In five of the animals 5 cc. of 
hydrogen peroxide were injected in addi- 
tion. At the end of twelve hours one of the 
animals which had not had hydrogen 
peroxide injected was dead. Not any of the 
animals in either group displayed any 
evidence of peritonitis at any time. Tender- 
ness was not present in any of the animals. 
A postmortem examination was made on 
the dead animal and there was no visible 
evidence of peritonitis. No exudate could 
be seen. Death was attributed to toxemia. 
No gas could be detected in the peritoneal 
cavity. The intestines were neither col- 
lapsed nor distended beyond normal. It 
was difficult to say that peritonitis existed. 


COMMENTS 


Analysis of the literature on the subject 
of peritonitis leads one to believe that cases 
of anaerobic peritonitis have occurred. 
Not any of the so-called cases reported were 
cases in which cultures showed anaerobic 
organisms to be the sole cause. Many of 
the so-called cases of “gas peritonitis” 
have been reported, but the mere presence 
of gas in the peritoneal cavity is not suffi- 
cient evidence of a pure anaerobic peri- 
tonitis; other organisms can produce gas 
and yet are not anaerobic, strictly speak- 
ing. Lohr, writing in 1929, believed that 
gas peritonitis” was a distinct entity. 
However, in his report in 1933 he had 
changed his views after experimental work 
and stated that anaerobic peritonitis does 
not exist. 


All of the experimental work in which 
peritonitis was produced by ligation of the 
api^ndix or in which liver tissue was placed 
in the peritoneal cavity indicates that tissue 
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Welch bacillus. There is no record of work 

which proves this to be true for the anaero- 
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bic streptococcus. The literature reviewed 
points toward the fact that several organ- 
isms grow best in symbiosis with each 
other in peritoneal infections. It is un- 
reasonable to think that a single anaerobic 
organism would be present in the exudate 
of secondary peritonitis of intestinal origin. 
It is more reasonable to believe that cases of 
anaerobic infection of the abdominal wall 
might afford an entrance to the peritoneal 
cavity and thereby permit an accumulation 
of gas in the cavity without this origin 
being the seat of primary infection. 

The results obtained in the use of hydro- 
gen peroxide in treating fecal peritonitis, 
in the present study, compare favorably 
with results obtained by Rosenburg and 
WalP® who recently reported on the use of 
sulfonamides in treating rats in which 
peritoneal infections were produced. Peri- 
tonitis exudate was injected into twenty- 
one rats, and at the same time sulfanilamide 
was injected. Eleven of the rats survived. 
This is less than 50 per cent. Reference to 
table one shows about the same results 
with hydrogen peroxide. 

Evidently control of the anaerobes, both 
“obligatory” and “facultative,” reduces 
the mortality of fecal peritonitis, which 
cases must be looked upon as being par- 
tially due to anaerobic bacteria. To state 
from these experiments that anaerobic 
peritonitis does not exist is not possible, 
but it can be stated that anaerobic peri- 
tonitis due to a single anaerobe is very 
unlikely. 

CONCLUSIONS 

1. Sodium perborate and zinc peroxide 
in 100 mg. doses is well tolerated in the 
peritoneal cavity of guinea pigs. 

2. Three per cent commercial hydrogen 
peroxide is also well tolerated in the peri- 
toneal cavity of guinea pigs in amounts up 
to 5 cc. repeated two and three times per 
day. 

3. Oxygen, as liberated from hydrogen 
peroxide, is effective in preventing and 
controlling fecal peritonitis produced in 
guinea pigs. 


4. Anaerobic non-hemolytic streptococci 
produced by themselves peritonitis in the 
guinea pig in 10 per cent of animals used in 
this work. This 10 per cent was controlled 
by injections of hydrogen peroxide into the 
peritoneal cavity. 

5. Bacillus Welch! alone failed to pro- 
duce anything at all in the guinea pig 
which could be called anaerobic peri- 
tonitis, indicating its low pathogenicity in 
the peritoneum of these animals. 

6. Fecal peritonitis produced in a series 
of animals showed a great tendency for a 
plastic exudate to accumulate in the upper 
part of the abdomen in greater amounts 
than elsewhere. 

7. The action of oxygen in reducing the 
mortality rate in fecal peritonitis is not 
clearly understood. Further experimental 
work will need to be done in order to 
establish the exact manner of its action. 

REFERENCES 

1. Altemeier, W. a. The bacterial flora of acute per- 

forated appendicitis with peritonitis. Ann. Surg., 
107: 517-528, 1938. 

2. Idem. The cause of the putrid odor of perforated 

appendicitis with peritonitis. Ann. Surg., 107: 
634-636, 1938. 

3. Gopher, G. H., Stone, C. S. and Hildreth, H. R. 

Use of baccillus welchi (perfringens) antitoxin in 
experimental peritonitis. Ann. Surg., 89: 641-646, 

'929. 

4. Brutt, H. Significance of anaerobic streptococci m 

appendicitis. Beitr. z. klin. Cbir., 29: 175-185, 

>923. 

5. David, V. C. and Loring, M. Experimental perito- 

nitis. Arch. Surg., 26: 1103-1110, 1933. 

6. Dudgeon, L. S. Intestinal flora under normal and 

abnormal conditions. J. Hygiene, 25: 119-141, 
1926. . 

7. Ellis, J. C. and Dragstedt, L. R. Liver autolysis 

in vivo. Arch. Surg., 20: 8-16, 1930. 

8. Eggerth, a, H. and Gagnon, B. H. Bacteroides of 

human feces. J. Bact., 25: 389-413, i933' 

9. Ferran, j. Central./. Bacterial., 24: 28, 1898. 

10. Finesilver, E. M. Gas bacillus infection. J.M.S. 

New Jersey, 31: 194-199, i934- 

11. Gilbert, W. A. and Lippman, A. Compt. rend. 00c. 

Bio/., 54: 1189, 1902. 

12. Hyde, M. Bakteriologische und experimentale 

Untersuchungen zur Aetiologie der Wurmsfort- 
satzen Zundung (mit besonderer Berucksichtig- 
ung der anaeroben Bakterien). Beitr. z. klin. 
Cbir., 76: 1-136, 1911. 

13. Koch, F. E. L. Galenblasser G.asbrand. Zentralbl.J. 

Cbir., 60: 2060-2066, 1933- . 

14. Lohr, W. Kritisches zur Sagenennter “Gas Pwto- 

nitis” und die bischer veroffentlichten Tier- 



VoL. LXXI, No. 5 


Tripp — ^Anaerobic Peritonitis 


American Journal of Surgery 


645 


experimente uber die Wirkung der Anaerobies 
auf das Peritoneum. Zenlralbl. J. Chir., 56: 774- 
779. 1929- 

15. Idem. Gallenblasen Gasbrand. Bemerkungen zu 

dem Aufsatz von Sekundarazt. Dr. Phil. et. Med. 
Friedrich E. L. Koch. Zenlralbl. J. Cbir., 60: 2435- 
2436, 1933- 

16. Lamprecht. H. Gasbrand bei Appendicitis. Arch./ 

klin. Cbir., 150: 328-329, 1928. 

17. Maguire, C. E. Conservative treatment of gas 

gangrene infections. J. Michigan S. M. S., 33: 
196-199, 1934. 

18. McDonald, J. R., Henthorne, J. C. and Thomp- 

son, L. Role of anaerobic streptococci in human 
infections. Arcb. Path., 23: 230-240, 1937. 

19. McIver, M. a., White, J. C. and Lawson, G. M. 

Role of Bacillus Welchii in acute intestinal 
obstruction with ligation of veins to obstructed 
loop. Ann. Surg., 39- 647-657, 1929. 

20. Meleney, F. L., Harvey, H. D. and Jern, H. Z. 

Peritonitis; correlation of bacteriology of peri- 
toneal exudate and clinical course of disease in 
106 cases of peritonitis. Arch. Surg., 22: 1-66, 

1931- 

21. Meleney, F. L., Ollp, J,, Harvey, H. D. and 

Zaytseff, H. Peritonitis; synergism of bacteria 
commonly found in peritoneal exudates. Arcb. 
Surg., 25: jogrli], 1932. 

22. Michejda, K. Klinische Beitrag zur Froyeder der 

Storung im Bereiche der Gallen forbstoffaus- 
scheidung. Zenlralbl. f. Cbir., 60: 66-67, >933- 

23. Nason, L. H. and Starr, A. Gas bacillus infection 

complicating laparotomy. Arcb. Surg., 29; 546- 
5S4. 1934. 


24. Plath, W. Ein Weiterer, Fall von Gas Perito- 

nitis. Zenlralbl. J. Cbir., 61: 1878-1880, i934- 

25. Rosenburg, S. and Wall, N. W. The treatment of 

diffuse peritonitis by the direct intraperitoneal 
introduction of sufanilamide. Surg., Gynec. & 
Obsl., 72: 568-579, 1941. 

26. Smith, Theobold, Brown, H. R. and Walker, E. 

L. The fermentation tube in the study of anaer- 
obic bacteria with special reference to gas pro- 
duction and the use of milk as a culture medium. 
J. Med. Research, 14; 193-206, 1906. 

27. Stein, A. Oxygen inflation of peritoneal cavity in 

tuberculous exudative peritonitis. J. A. M. A., 
78: 718-729, 1922. 

28. Steinberg, B. and Martin, R. Diffusion .and 

localization of experimental infections of the 
peritoneum. Surg., Gynec. & Obsl., 79: 467-468, 

1944. 

29. Tissier, H. Anaerobic coccus in stools of man. 

Compl. rend, de biol., 94; 447-448, 1926. 

30. Veillon and Zuber. Recherches sur quelques 

microbes strictment anaerobies et leur role dans 
la pathologic humaine. Arch. d. med. e.xper. cl 
d'anal. palb., 10: 517-523, 1839. 

31. Weinberg, Prevot, A. R., Davesne, J. and' 

Renard, C. Flore microbienne des appendicites 
aigues. Compl. rend. soc. de biol., 98: 749-752, 
1928. 

32. Weiss, James E. and Rettger, L. F. The Gram- 

negative bacteroides of the intestine. J. Bad., 33; 
423-434. 1937- 

33. Zinger, Bayne and Jones. Bacterial Metabolism. 

P. 61-62. New York and London, 1939. Appleton- 
Century Co. 


€ 13 ^ 



THE FETAL CIRCULATION IS IDENTICAL WITH THE 
VENOUS CIRCULATION OF THE ADULT MALE 

AND FEMALE 

Louis Drosin, m.d. 

Attending Gynecologist and Obstetrician, Beth David Hospital 
NEW YORK, NEW YORK 

S INCE writers on obstetrics still ex- From quotations and from my own ob- 
press themselves, when writing on the servations and views I shall try to show 
fetal circulation, that it is composed that the circulating blood of the fetus is 
of oxygenated or arterial blood when they strongly venous in character with the 
essentially mean sufficiently oxygenated exception of the first three and one-half 
blood, I find it advisable to show that the to four months of gestation which I choose 
fetal circulation during the first three to to call the proliferative or potential stage of 
three and one-half months is arterial or the fetal existence. This stage embraces the 
hyperarterial and that it is venous there- period between the time of conception and 
after; that its circulatory apparatus is that of actual life. The placenta during that 
constituted with appurtenances to carry on period of fetal existence is of a pink appear- 
a large scale venous circulation, and that ance, of a velvety soft consistency; cot}^- 
near birth and at birth the circulation ledons are undistinguishable and when 
changes to arterial and venous variety, and broken up its content of blood is of a pink 
that the venous circulation is identical hue, similar to the color of the placental 
with the venous circulation of the adult tissue; at times even a hyperarterial blood 
male and female. can be squeezed out therefrom. The blood 

“Certain structures are necessary to the present is not as abundant as in a mature 
performance of the fetal circulation, but are placenta. The circular sinus is more dls- 
of no use after birth. They are as follows: tinctly and more completely formed than 
(i) Foramen ovale . . . An opening be- in a mature placenta and contains free 
tween the two atria. It furnishes direct blood of a consistency and appearance of 
communication between them. (2) Ductus arterial oxygenation. Innumerable fine 
arteriosus ... A blood vessel connecting villi, finer and more, numerous than in a 
the pulmonary artery with the aorta. (3) mature placenta merge and emerge from its 
Ductus venosus ... A blood vessel con- walls. Not infrequently a pink or soft 
necting the umbilical vein and the inferior cotyledon is seen amidst a mature greyish- 
vena cava. (4) The placenta and the um- blue or greyish-black placenta, a survival 
bllical cord . . . The umbilical cord unites of the fetal proliferative stage with a blood 
the placenta with the naval of the child, content less venous than the rest of the 
The cord is made up of two arteries and a placenta. I can best illustrate this phase of 
vein. The arteries are branches of the placental development by quoting my own 
arterial system of the fetus and carry blood writing: “The frequent presence of im- 
from the fetus to the placenta. The usual mature tissue resembling in structure and 
distinction between arterial and venous consistency the placenta of about two and 
blood cannot be recognized, as the blood of one-half to three and one-half months 
the fetus is never up to the arterial stand- gestation, e.g. soft texture, low density, 

ard of the mother.”^ “The placenta is non-calcareous, infarct free and of a vary- 

performing several vital functions of the ing pink hue instead of the usual purple 
fetus almost entirel3% It is the lungs of the blue or bluish green. It occurs as whole 
child.”- cotyledons or as engrafted parts at the 
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circumference of any cotyledon, and occa- 
sionally at its center.”® These facts suggest 
that the fetus, during the stage of prolifera- 
tion, before metabolic processes are urged 
upon it or before the presence of so-called 
life is manifest, is supplied with fuel of 
blood of a nature arterial or arterial plus. 
It also shows that some fetuses require 
more oxygen than others; or that nature in 
its wise providence supplies additional 
means of oxygenation, in certain cases, for 
future needs. As soon as the metabolic need 
for its wants is established, corresponding 
to the functional development of the 
cardiac appurtenances which disappear 
after birth, the blood develops a carbon 
dioxide content combined with oxygen and 
it, as well as the placenta, becomes more or 
less purple or venous. 

Period from End of the Proliferative Stage 
to Beginning and through Metabolic Stage 
to End of Labor. Inspection of the retro- 
placental blood of the mature or near 
mature placenta shows that the clots are, 
as a rule, venous in nature mingled with 
clots of colors arterial, and also free blood 
combinations of unmixed and partly mixed 
arterial and venous blood, or either entirely 
venous or entirely arterial. This arterial 
blood points to nature’s effort to supplj'- an 
increased amount of oxygen, when neces- 
sary, during labor. At the same time I am 
not unmindful of the fact that the purely 
arterial blood or at least part of it, un- 
doubtedly comes from the uterine wall after 
separation of the placenta or from a deep 
laceration of the cervix before the uterus 
has contracted, or from both sources, before 
the delivery of the placenta has taken place. 
The varying clots and the differing shades 
of mixed and free venous blood most defi- 
nitely emanates from the placental coty- 
ledons as a result of breaks in continuity 
caused by pressure and counterpressure 
exerted on them during the second and 
third stages of labor. 

After the cord is doubly clamped and 
cut, remove the distal clamp and let some 
of the blood flow on the white draping; then 
remove the clamp from the proximal or 


fetal end and repeat the same thing near 
the first stain and both stains will look 
identically venous. After the child has 
visibly breathed a few times and before 
the blood in the fetal stump has coagulated, 
remove the clamp again and let some of the 
blood flow on the draping close to the 
previous stain, and this last stain will be 
bright arterial blood. 

Further observations on the mature 
placenta emphasizing the venous nature of 
the fetal circulation. Cut across a large vein 
on the fetal surface of the placenta and 
there will ensue a sudden copious flow of 
venous blood. Now, cut across a compara- 
tively large artery and a relatively minute 
quantity of similar or higher grade venous 
blood will come forth. Also, hold the cord in 
an upright position and cut away the 
clamped end. Immediately there will issue a 
spurt of venous blood. Milk up the blood in 
the cord, starting at the placental end until 
all the blood is squeezed out. Instantly the 
cord spontaneously and visibly refills. 
Squeeze out all the blood again and again 
and the same thing will happen. Clamp the 
umbilical vein at the side of the cord or at 
its outlet and milk up the cord and you will 
get a few minute quantities of strongly 
venous blood from two or occasionally 
three pinhead arterial openings; and after 
a few milkings nothing will come forth. 
Now, unclamp the umbilical vein and milk 
the cord again. You will again obtain the 
same quantity and degree of venous blood 
as before; milk the cord repeatedly and 
the same degree of venous blood will con- 
tinue to flow. You will, however, obtain no 
more blood from the umbilical arteries. 
These facts indicate that the venous 
circulation is actively upstream while the 
arterial is passively downward. 

“At caesarian sections, through intact 
membranes, the baby .appears bluish and 
Eastman’s studies show that at birth it is 
normally cyanotic.” ^ 

COMMENT 

All fetuses delivered as miscarriages and 
all fetuses during cesarean delivery before 
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the membranes are ruptured, are cyanotic; 
which again shows that the fetal circulation 
before it is in contact with atmosphere is 
strongly venous. Soon after the membranes 
have ruptured or immediately after deliv- 
ery when the fetus is in contact with the 
atmosphere and its pressure, it quickly 
becomes less venous even before it has 
visibly breathed. The difference between 
intrauterine pressure is so great and the 
fetal body so yielding that air will be 
forced into the nostrils and mouth, stimu- 
lating the larynx; and through the pores of 
the skin which is the beginning of cutaneous 
respiration. This can be borne out by the 
fact that inspection of the chest and ab- 
domen, just before the first gasp of respira- 
tion or the first cry, will show tiny, rapid 
movements of inspiration and expiration. 
They are best observed on apneic children. 
In a normal child, normally born, before 
the cord is tied and before it has actually 
breathed, if its abdominothoracic region is 
placed on the palm of the hand, it will 
assume a position of hyperextension-rota- 
tion, that is, instead of flexion or flexibility 
it becomes tensely hyperextended and in 
rotation to right or left through an arc 
ranging from 180 to 250 degrees. When I 
had first described this phenomenon^ I 
attributed it to the forces of labor impos- 
ing, impressing or transmitting a continua- 
tion of direction on the fetus to the period 
immediately postpartum. I now wish to 
add to this theory that it is also due to 
reaction of atmospheric pressure and the 
effects of the same. To a less degree this 
phenomenon can also be observed when the 
child is pkced with its back on the mother’s 
abdomen. It will be observed that the 
child’s extremities are raised in a tensely 
rigid position with tendency of the spine 
to hyperextension. This extension-rotation 
usually lasts from a quarter to three- 
quarter minutes, when the child takes a 
deep gasping breath, relaxes and cries 
lustil3'. 

Estimates of as high as 50 per cent of 
°^yg^riated blood in the umbilical vein as 
compared with the arterial of 95 per cent" 


are not a standard, as it is less and still less, 
as an increased amount of oxygen has 
already been forced into its circulation and 
its tissues by the powerful contractions of 
labor, and has come in contact with atmos- 
pheric pressure even while issuing through 
the vulva and has breathed already par- 
tially or completely. These facts influence 
the estimates as they are invariably done 
after the child is delivered. The placental 
and umbilical veins carry slightly oxy- 
genated blood to the fetal heart and tissues 
and after having given up their oxygen the 
arteries carry back purely venous or 
deoxygenated blood. “The fetus in utero 
is hypotonic if not actually atonic. It lacks 
well developed mechanism to return its 
blood to the heart. The uterine musculature 
substitutes for this lack of tonus and rhyth- 
mic prelabor uterine activity assists in 
returning the blood to the fetal heart.”^ 
The fetal heart then acts simply as a relay 
station on the highway of the fetal cir- 
culation; it is acted upon purposefully 
instead of acting on its own initiative. To 
be more specific, the fetal heart beats not 
because it circulates blood but because, 
essentially, blood is circulated through it; 
or blood is pumped through the fetal heart 
instead of the heart pumping the Mood. 
“The fetus needs little oxygen as its com- 
bustion processes are slow; it moves little 
and meets with no resistance; it has no 
perspiration with the evaporation from the 
skin. It loses no heat.”'^ 

The change from the natal venous cir- 
culation to the postnatal arteriovenous 
circulation is approximately as follows: 
The first and most important event is the 
onset of respiration. The effect on the 
newborn of the sudden change from intra- 
abdominal to atmospheric pressure with the 
resulting respiration I have alreadj'’ men- 
tioned. In the adult the vacuum circulatory 
S3’'stem is in close coordination with the 
respiratory vacuum mechanism where each 
one is auxiliar}^ to the other and each one is 
pacemaker or equilibrator to the other. 
The initial start in that direction is accom- 
plished by the stoppage of the placental 
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circulation. From this moment on the 
child has need for more oxygen and hence 
gets the urge to seek its own oxygen supply. 
“All the primary readjustments appear to 
be fairly well accomplished by the end of 
the first month or six weeks after birth. 
The lungs are completely inflated, the red 
cell count and the hemoglobin index are 
about at adult levels, the lumen of the 
ductus arteriosus is reduced to almost 
nothing, and the valvula foraminis ovalis 
has been pulled tight across the foramen 
and close against the septum.”"* “Last of all 
the postnatal changes to be accomplished 
is the building up of the left ventricular 
musculature. The factors which initiate 
the increase in weight and the power of the 
left ventricular wall becomes operative 
when the new functional balance is estab- 
lished in the heart with the actual closure 
of the ductus arteriosus and the functional 
closure of the foramen ovale.”* 

Nature does not tolerate vacuums and 
the whole system of circulation and some of 
its purposes is the tendency to vacuum 
formation and its prevention. The driving 
force and highest source of fetal circulation 
is the maternal heart whose blood is 
amply accumulated and relayed through 
the uteroplacental subsidiaries to the fetal 
heart, and returns by means of the arteries 
through sheer gravity back to the utero- 
placenta. This gravitational flow downward 
creates a tendency to vacuum formation 
above it, and the tendency to prevent such 
vacuum formation stimulates an upward 
venous flow. This process goes on con- 
tinually. The fact that the source which 
gives the impetus and power to the fetal 
circulation, the maternal heart, is higher 
than the fetus, adds momentum to the 
fetal circulation. The caliber of the momen- 
tum is so constituted that it can reverse the 
direction of the fetal circulation, as in 
cephalic presentation, with equal facility, 
in fact with superior facility, as the direc- 
tion of the circulation is down instead of 
upward. This is due to the hypotonicity or 
atonicity of the fetus. 

In the adult male and female the gravi- 


tational downward flow of arterial blood 
minus resistance of venous-like valves, 
backed by the siphoning contraction of the 
heart is powerful enough to stimulate 
and start the venous circulation upward, 
assisted by respiration. These facts make 
the passive venous circulation so rapid, 
and its audible pulse rate is caused by its 
hitting the flaps of the venous valves. In 
the fetus the venous sounds are comple- 
mented by the action of the atonic heart. 
The venous circulation of the adult as well 
as of the fetal heart is of Irregularly alter- 
nating double and single beats.^ I should 
attempt to explain this on the assump- 
tion that the venous valves do permit 
a certain reflux flow when the quantity 
needed is super- or subabundant tempora- 
rity; and this may happen at any moment 
in any part of the body. Since the fetus 
is hypotonic or atonic, the same status 
must apply to the heart which is being 
acted upon; the same reflux is undoubtedly 
taking place therefrom. As the oxygen or 
the oxygen and carbon dioxide supply is not 
uniform, the same thing applies to the 
blood supply and there has to be periodic 
excesses or diminutions of the same and 
hence there must be regurgitation. The 
fetal heart is equipped with appurtenances 
which disappear after birth to enable such 
regurgitation without the incidence of 
murmurs. The unstability of the fetal 
circulation is evidently due to the atonicity 
of the fetal heart and to the fact that the 
vasoconstrictor and vasodilator system of 
control is still absent or undeveloped in the 
hypo- or atonic fetus. 

Although the maternal and fetal cir- 
culations are in a sense, independent, 
nevertheless the fetal circulation emanates 
from the system of the maternal circula- 
tion. The fetus having origin in adults and 
being a potential adult, must have its 
scheme of behavior and its way of life 
explicitly imposed on it. The larger system 
of venous circulation than that of the ar- 
terial which is essential, and which both the 
adult and fetus alike possess, the more 
jneldmg walls of the veins as compared 
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with the arteries which make them more 
responsive in resisting vacuum formation, 
and the fact that the veins have valves 
preventing undue reflux, and the siphoning 
action of the heart in the adult are impor- 
tant agencies for the execution of the 
vacuum based fetal circulation. 

As the placenta is the lungs of the fetus, 
the contractions of the uterus with their 
actions on the placenta are its oxygen 
supply as well as the reservoir supply of 
blood of the uterine and placental sinuses 
and the multiplicity in numbers and rela- 
tive largeness of the placental veins. They 
form a superabundance of oxygenated 
blood to maintain the fetus in the stage of 
its vast proliferation activity and later 
these very channels supply a mixture of 
oxygen and carbon dioxide sufficient to 
carry on its limited metabolic processes 
required for its limited functions. 

To facilitate the venous circulation “the 
villi grow in the direction of the venous 
openings and away from the arteries, the 
blood stream naturally swimming then in 
this direction.” 2 The vacuo-aspirating au- 
tomotive action of the circulation and 
principally of the fetal circulation is 
complemented and facilitated by a vermi- 
form action of the uterine musculature not 
unlike that of the undulating waves of the 
stomach or the undulation of the scrotum, 
the latter vividly visible to the naked 
eye. The arrangements of the muscular 
layers of the uterus is just suitable for such 
vermiform action culminating in the pain- 
less uterine contractions of the non-gravid 
and the gravid state and the painful 
contractions of labor. Since there are 
periodic contractions of the uterus there 
has to be preliminary or preparatory steps 
like the undulating movements, leading up 
to these climaxes which in turn subside to 
the various degrees of undulation. 

Crux of the Thesis. The adult venous 
pulsations, identical with that of the fetal 
heart working through venous channels, 
can be heard in men and women and youths 
over parts of the body where its circulation 
cannot be compressed by the stethoscope. 


It is best heard at and on the anterior 
superior spine of the ilium, the iliac fossa, 
the lumbosacral region, the symphysis 
pubis, the coccyx and over the long bones, 
more so over the lower extremities, also 
over Poupart’s ligaments, fibroid uterus 
and pregnant uterus, particularly before 
the fetal heart beats are audible. The 
venous sounds and rate are typical of the 
fetal heart with the exception that they 
are of a lower pitch. It may take a one- 
quarter to one-half minute for the transi- 
tion to take place from the slower and 
higher pitched radial pulse rate to the 
rapid, irregularly alternating single and 
double low pitched venous pulsations to be 
heard. In most instances both the arterial 
and venous pulse rates can be heard 
synchronously.® 

SUMMARY AND CONCLUSION 

1. There is a stage of fetal existence, 
the proliferative stage, before active life 
has set in, when the fetus is supplied with 
arterial blood. 

2. The estimates of oxygen in the fetal 
blood is done after delivery when it has 
acquired additional oxygen through uterine 
contractions of labor, atmospheric pressure 
and actual respiration. 

3. Because the fetal body and conse- 
quently the fetal heart is atonic or hypo- 
tonic, and not subject to the vasoconstrictor 
and vasodilator influence or but slightly so, 
it does not pump blood but blood is 
pumped through it. 

4. The fetal circulation is initiated, 
stimulated and carried on by the maternal 
heart and relayed by way of the uterine 
contractions, uterine muscle activity, pla- 
cental circulation and fetal heart. 

5. The fetal veins and heart permit reflux 
of blood without incidence of murmurs. 

6. The uterus possesses an undulating 
mechanism which climaxes into uterine 
contraction, again receding to undulations. 

7. The fetal blood supply may be di- 
vided, as far as its oxygen supply _ is 
concerned into a triad of (i) proliferation 
or potential life, with arterial circulation. 
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(2) venous circulation during active life 
and (3) combined arterial and venous 
circulation during the stage of labor to 
counteract the increased content of carbon 
dioxide. 

8. The source of retroplacental clots 
and free blood and the cause for the various 
states of oxygenation are pointed out. 

9. A method of eliciting venous circula- 
tion in adults is explained. 

10. The fetal circulation is largely stimu- 
lated by a tendency to vacuum formation 
and its prevention. In adults the vacuum 
circulatory mechanism is supplemented by 
the expiratory tendency to vacuum forma- 
tion and its prevention and they both form 
an equation; one is to the other as the 
other is to the one. 

11. The independent circulation in the 
newborn is initiated by the stoppage of the 
placental circulation causing an urge in 
the fetus to seek its own oxygen supply. 
It finds this urge gratified by atmospheric 
pressure forcing air into the larynx and 
through the skin when the fetal body is 
released from pressure and compression of 
labor; and together with the change of 
temperature (higher or lower) they all 
culminate into the system of respiration. 

12. The fetal circulation with its rate 
about twice that of the mother’s is identical 
with the venous circulation of the adult 
male and female. 

13. While the venous circulation is of a 
low pitch, the fetal heart sounds, identical 
with it, are of a more intense nature 


and of a higher pitch as a result of the 
additional sounds caused by systole and 
diastole. 

14. The extension-rotation reaction of 
the fetus to atmospheric pressure is, as a 
rule, the first visible evidence of extra- 
uterine life. It is also the first instance of 
extrauterine vacuum presence and the 
inspiratory tendency to counteract it. 

15. The adult heart beats are about one- 
half the rate of the venous circulation 
due to the rhythmic action of respiration, 
increased blood pressure, absence of fetal 
heart appurtenances, acquisition of muscu- 
lar size and tonicity of the same, together 
with the vasoconstrictor and dilator 53^5- 
tem of control. 
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FIVE YEARS’ EXPERIENCE WITH SPOOL COTTON 
AS A SUTURE MATERIAL 

ROUTINE USE IN OVER 1,000 OPERATIONS 
Phil Thorek, m.d. 

CHICAGO, ILLINOIS 


I N view of the great amount of time and 
effort devoted to the development of 
safer, stronger, sterile, absorbable cat- 
gut material, it seems very anticlimactic 
and undramatic to extoll the virtues of com- 
mon spool cotton, easily obtainable in 
varying sizes and all usable lengths, simplj^ 
sterilized, and most amenable to being tied 
into knots that hold. A number of reports 
concerning cotton sutures have been pub- 
lished, and a trend in favor of non-absorb- 
able sutures is in evidence. Nevertheless, 
many surgeons continue to use catgut su- 
tures routinely, and change over to the 
classic use of Pagenstecher linen or to silk, 
disregarding the rather comprehensive ex- 
perimental and practical work reported 
favoring the use of cotton thread. 

Such experimental and practical tests 
show the many advantages offered by 
cotton sutures: (i) Strength of the suture 
is preserved after sterilization and after 
it is embedded in tissue; (2) cotton causes 
minimal tissue reaction without serum ac- 
cumulation; (3) fibroblasts form earlier 
than in wounds closed with other suture 
materials; (4) the natural twist of the cot- 
ton fibers maintains a compact suture with 
little separation of the fibrils and prac- 
tically no tissue ingrowth, an important 
factor in infected and contaminated fields; 
(5) cotton can be obtained in strengths suf- 
ficient for routine surgical procedures; (6) 
cotton is pliable, can be tied in a square, or 
granny, knot; and (7) cotton is economical. 

The author reported experiences after six 
months’ routine use of spool cotton in 1 50 
major surgical procedures,'® after having 
learned the technic used by Dr. Alton 
Oscimer. Such experience now extends into 
the fifth year, and pertains to well over 
1,000 operations. Bone surgerj' is not in- 


cluded. Vaginal and rectal operations are 
also not represented in this series, although 
cotton has been used in such cases by other 
surgeons. 

Cotton sutures were used in many cases 
of peritonitis and in contaminated wounds. 
Draining sinuses were not encountered, 
such as those seen after the use of non- 
absorbable sutures of silk and linen. The 
explanation for this difference lies, in part 
at least, in the compact suture provided by 
the natural twist of the cotton fibrils men- 
tioned above. The use of sulfa drugs and 
cotton sutures ensure excellent results in 
these contaminated and infected fields of 
operation. 

In the series here reported, cotton su- 
tures were used in intestinal anastomoses 
(mucous membrane), and between gall- 
bladder and small bowel. There were no 
reasons to regret such use. Undoubtedly, 
such sutures slough into the lumen and are 
passed. In gastric resections interrupted 
sutures of quilting cotton are used through- 
out, except for the through-and-through 
suture line, for which we use No. 000 plain 
continuous catgut. This is re-enforced 
with No. 80 cotton. We find no objection 
to using absorbable and non-absorbable 
sutures in the same field. In operations 
requiring the placing of many sutures, such 
as thyroidectomies and mammectomies, 
closure with cotton sutures can be made 
without drains, and dry healing occurs 
promptly. 

To avoid confusion and to clarify termi- 
nology, a listing of kinds of cotton thread 
with a brief description follows: 

Mercerized cotton thread is a thread 
which is subjected to an immersion in a 
bath of caustic soda and other chemicals. 
During the time the thread is immersed in 
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the chemical bath, it is stretched, and the 
physical characteristics of the fibers are 
changed to some extent. In mercerizing, 
the fibers have a tendency to shrink, caus- 
ing them to cling together more closely. 
This increase depends upon the size of the 
yarn, the number of turns or twists, and the 
number of plies or ends. However, it is rea- 
sonably safe to say that the increase in 
strength will be 1 5 per cent or more. 

Quilting thread is a cotton thread which 
has been run through a bath of starch, the 
purpose being to laj’' the fiber and to in- 
crease the strength somewhat. Any thread 
which is run through a bath of starch is 
called a glace or polished thread. A glace or 
polished thread will be approximately 10 
per cent stronger than the same thread 
without starch. In the case of mercerized 
and polished thread of identically the same 
construction as regards size, ply, and num- 
ber of turns, the mercerized thread will 
always be considerably stronger. Boiling 
will not adversely affect the tensile strength 
of either mercerized or plain cotton thread; 
in fact, an increase as high as 1 1 per cent is 
reported after sterilization by boiling; 
but boiling would materially reduce the 
strength of a polished thread because it 
would remove the starch. 

Crochet cotton is in many ways similar to 
a sewing thread, the principal difference 
being in the number of turns or twists. 
Crochet cotton comes usually in three-ply 
or six-cord. Many years ago crochet cotton 
was almost entirely unmercerized, but in 
recent years the trend has been to mer- 
cerize, so that perhaps 99 per cent of the 
crochet cotton on the market today is 
mercerized. The previous statement would 
also apply here, that is, the mercerized 
crochet product would be some 1 5 per cent 
or more above the equivalent unmercerized 
items in strength. 

Microscopic examination shows that the 
cotton fiber is twisted. This natural twist, 
not possessed by silk or linen, keeps the 
three- or six-cord spun thread from fraying 
or raveling. This prevents ingrowth of 


tissue which would result in draining 
sinuses. 

The major part of the work in my series 
of operations was done with quilting cot- 
ton, and No. 24, single or double. The thread 
most used for subcutaneous vessels was 
No. 100 or No. 150. The heaviest for any 
purpose was crochet cotton No. 10. 

To simplify procedures on our service at 
the Cook County and American Hospitals, 
No. 24 spool cotton and quilting cotton, 
either white or black, have been used for 
everything, including ligating, suturing 
tissue stumps, vascular pedicles, peritoneal 
and fascial closure, with no untoward 
results. 

One discovers by experience in autoclav- 
ing and in use of cotton thread that there 
are differences in makes of threads. Only 
the standard brands should be used, and 
one learns to select one of the better brands 
to the exclusion of all others. It is observed 
that strength varies with different brands 
and not with the diameter of threads, some 
fine cottons being as strong as coarse 
threads of other makes. 

Experience with cotton sutures leads 
one to stress and emphasize the principles 
of Halsted, in order to obtain good results 
with non-absorbable sutures; (i) Use inter- 
rupted sutures; (2) use suture material as 
fine as possible; (3) cut sutures very close to 
the knot; and (4) avoid leaving dead space. 

Once the surgical team becomes thor- 
oughly accustomed to the cotton thread 
technic, the operating time is not greatly 
lengthened. Interrupted sutures must be 
carefully placed. There should be no mass 
ligations with coarse threads and dead 
space around the knots. Such errors in 
technic are responsible for the sloughing of 
sutures and other difficulties in the use of 
cotton. The fine sutures are tied so as to 
coapt tissue properly without strangula- 
tion. If the suture threads are broken in 
tying, unnecessary force has been used. An 
entire row of sutures are placed before one 
IS tied. All threads may be drawn up at 
once to approximate the tissues in a smooth 
line, all knots are tied, and all ends cut 
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While catgut swells after it has been 
placed in the tissues, cotton thread simply 
maintains the knot as it was tied. Absorp- 
tion or digestion of the catgut is accom- 
panied by excessive exudation, stretching 
and weakening of the suture, and slipping 
of the knot. Cotton thread results in dry 
healing with early appearance of fibro- 
blasts. When cut close to the knot, its 
friction is sufficient to hold. Infection is 
much more apt to occur in the wet healing 
of catgut as compared with the dry healing 
with cotton sutures. The chemicals asso- 
ciated with the making of catgut, as well as 
the protein content, contribute to the 
inflammatory reaction, a reaction varying 
in different individuals so that instances 
are encountered in which twenty-day cat- 
gut may be completely absorbed in a half 
or a third of this number of days. Infection 
delays healing and increases the speed of 
absorption due to the substances liberated 
by the leucocytes with proteolytic action. 
Cotton holds the suture line until infec- 
tion can be overcome and healing takes 
place. 

From the standpoint of cost, it may be 
noted that while catgut for the average 
appendectomy costs about $1.50, two cents 
worth of cotton thread will do the job. Cot- 
ton may be sterilized Just before using, and 
may be used wet, when its strength is 
greater. All unused material is discarded, 
since its cost is negligible. 

The patient’s stay in the hospital is 
shortened by the prompt healing of the 
wound, and the justifiable reliance upon 
the security of the closure enables the pa- 
tient to sit up and walk about sooner after 
operation. This contributes to the patient’s 
morale and general well being, and reduces 
the risk of postoperative pneumonia and 
thrombus formation; 

This advantage of cotton thread has been 
dramatized by its use in war surgery where 
the need for early evacuation from field 
tents to hospitals farther from the front 
sometimes requires transportation over 
rough roads and under other wartime dif- 
ficulties. Also, under battle conditions, the 


number of infected or grossly contaminated 
fields runs high. Sparkman, writing con- 
cerning the satisfactory use of cotton su- 
tures in war surgery, also confirms the 
belief of Meade and Ochsner“ that non- 
absorbable suture material is used advan- 
tageously in grossly contaminated wounds. 
In his series of 237 cases of battle casualties, 
forty-five required Thiersch grafts, and he 
reports, “It was the invariable rule that 
healthy granulation tissue grew over and 
covered such cotton as was implanted in 
the wounds, with resultant smooth granu- 
lating surfaces which were altogether satis- 
factory for the application of grafts.” 

Study of sulfonamide impregnated su- 
tures shows definitely better healing and 
reduced bacterial growth in contaminated 
wounds when cotton sutures were used. 
Catgut impregnated with sulfonamide ex- 
erted little or no beneficial influence on 
bacterial infection or wound healing. 

Cannaday® prefers a combination of 
sulfanilamide and sulfathiazole. He reports 
a series of 612 cases with contaminated 
wounds operated upon by himself and asso- 
ciates, using cotton thread sutures, sulfanil- 
amide, sulfathiazole, and wound irrigations 
with saline solution. The sulfanilamide 
undergoes absorption within forty-eight 
hours; the sulfathiazole is more slowly 
absorbed and extends the protection against 
late infection. He favors the use of both in 
small amounts, i to 3 Gm. on the average, 
in all wounds, whether contaminated or 
not, and not over 6 to 8 Gm. in grossly 
contaminated fields. The crystalline forms 
are more soluble than the powder or 
granulated varieties. 

We agree with Gannaday, who warns 
that beginners in the use of cotton thread 
may occasionally have formation of sinuses, 
followed by extrusion of cotton thread, due 
usually to the use of too heavy sutures too 
near the skin, and to failure to close dead 
space over these heavy sutures. Heavy 
ligatures inside the abdominal cavity, such 
as are used by some surgeons in stomach 
resections and hysterectomies, may be 
duplicated with heavy cotton thread. Such 
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ligatures are quickly glazed over by 
peritoneum and apparently do not cause 
trouble later. 

The contrast in tissue reaction with non- 
absorbable sutures as compared with catgut 
is well illustrated by experiments reported 
by Farris.^ Sutures were introduced into 
the anterior chamber of the rabbit’s eye. 
The effect of catgut, silk, linen and cotton 
were observed grossly through the trans- 
parent cornea. With catgut the aqueous 
humor became completely opaque in ten 
days and blindness resulted. Cotton caused 
a minimal reaction. In some cases the su- 
tures were left in for a year or more, and 
the reaction in the case of cotton and silk 
was light, cotton averaging slightly less 
than silk. It was noted that cotton in con- 
trast to silk showed much less tendency to 
untwist and fray. 

In tests made by Meade and Ochsner, 
different suture materials were placed in 
the fascia and muscles of the abdominal 
wall of rabbits, and removed for testing of 
the tensile strength after two to fourteen 
days. The tensile strength of the cotton 
sutures alone was unimpaired. The catgut 
showed stretching, as well as the greatest 
decrease in tensile strength. 

Large^^ implanted sutures in the leg 
muscles of the dog and removed the tissues 
for microscopic study. There was less reac- 
tion about the sutures of cotton and plain 
spool silk than with catgut, nylln or 
plastigut. 

Word and Brock-^ report using cotton 
sutures exclusively for two years in some 
200 major operations, with uniformly good 
results, not due alone to the cotton ma- 
terial, they believe, but to the delicacy of 
technic and more gentle handling of tissues 
as compared with catgut routines. With 
such delicate technic, postoperative pain is 
lessened. Similar conclusions are drawn 
by Stokes and Mejia.^® They report com- 
plete absence of liquefaction, and note the 
smooth, painless, pliable nature of result- 
ant scars. The relative fragility of the 
sutures prevents any rough tying and con- 
sequent strangulation of tissues. As a 


result the patient’s postoperative febrile 
response is very mild. 

Loomis'® reports the use of double 
strands of No. lo crochet cotton, previously 
wet, and tied with a double knot to join 
fragments of the patella after simple 
transverse fracture. Quilting cotton was 
used for the articular capsule and No. 8 o 
for the ligation of bleeding points. There 
was a minimum of joint effusion and local 
reaction. He states that cotton maintains 
its tensile strength loo per cent at the 
tenth day of wound healing. 

A very comprehensive report giving com- 
parative data on various types of sutures 
speaks of the percentage of loss of tensile 
strength of cotton sutures in the process of 
sterilization, but it is also stated that the 
cotton was wound on “machine bobbins.” 
It is now well known that cotton shrinks in 
the process, and must be wound on rubber 
tubing or a core that will allow the thread 
to shrink without tearing or loosening the 
fibrils. If this procedure is followed, the 
tensile strength is increased and the firm- 
ness of the twist maintained during the 
sterilization. 

Much discussion has been given the 
subject of individual reaction to catgut, 
revealed by unusually rapid digestion and 
absorption of the sutures. An instance is 
reported by Henry® of complete eviscera- 
tion on the fifth day following an abdominal 
hysterectomy in which forty-day chromic 
catgut was used for closure. Only a small 
strand of frayed and digested gut remained 
in the wound. The patient was young and 
well nourished. A previous operation, 
thyroidectomy, had healed quickly with 
non-absorbable sutures. A sensitivity to 
catgut was evidenced in this case, so that 
the phenomenon was thought to be one of 
allergy. Normal healing occurred after 
reclosure of the wound without the use of 
catgut. Two recent comprehensive studies 
on catgut have been made, Hopps'® and 
Pickerell and Clay,'® in which animals were 
sensitized to sheep serum and similar 
materials, but catgut sutures embedded 
m these animals were not digested with 
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undue rapidity. In these studies the con- 
clusion was reached that allergy was not 
the explanation for this phenomenon. Re- 
gardless of the conclusions to be drawn, 
the important fact is that the distressing 
circumstances attendant upon partial or 
complete disruption of surgical wounds and 
eviscerations may be lessened by the use of 
cotton sutures. 

CONCLUSIONS 

1 . Cotton remains, the suture material of 
choice after five years experience with it, in 
over 1,000 cases. 

2. It makes for finer technic and less 
tissue trauma. 

3. Evisceration, infection and draining 
sinuses are less likely to occur with cotton 
sutures. 

4. It is safer to get patients out of bed 
early with this suture material, thus lessen- 
ing postoperative thrombus formation and 
pulmonary complications. 

5. Cotton is economical, easy to sterilize 
and standardize. 
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UNUSUAL TUMORS OF THE STOMACH* 

R. M. Sherman, m.d., Leonard Long, m.d. 

AND 

Harold D. Caylor, m.d. 

BLUFFTON, INDIANA 


W E wish to emphasize the importance 
of considering the less common 
tumors of the stomach in any differ- 
ential diagnosis involving a large intra-ab- 
dominal mass. These observations are based 
upon a study of the literature and upon 
three cases which underwent surgical opera- 
tion in our clinic. The cases include two 
leiomyomas and one hemangioendothe- 
lioma. 

Although non-carcinomatous tumors rep- 
resent roughly a quarter of all gastric 
neoplasms, they remain a clinical rarity 
since the vast majority do not present 
symptoms and are accidentally discovered 
at autopsy. Rigler and Erickson, basing 
their conclusions on 6,742 autopsies, re- 
ported that benign tumors comprised 26 
per cent of gastric neoplasms.^ Leiomyomas 
are seen most often, comprising 36 to 60 per 
cent of the benign tumors, with gastric 
polyps next most frequent (19 per cent 
according to Minnes and Geschicter) . 

The most common gastric tumors are 
adenocarcinomas. Various authors estimate 
sarcomas as occurring from i to 8 per cent 
in relationship to carcinomas. Most of these 
are not large. A clinician confronted with a 
large intra-abdominal mass must consider 
leiomyomas and sarcomas of the stomach 
in his differential diagnosis. 

The benignancy or malignancy of such a 
tumor is difficult to decide, even in a micro- 
scopic study and the correct clinical evalua- 
tion is often impossible. Lamon and Broders 
insist upon the reliability of mitotic figures 
as evidence of malignancy in this type of 
neoplasm,^ yet Melnick reports a smooth 
muscle tumor of the stomach with apparent 
metastasis to the liver which he interpreted 


as benign in his microscopic report, the 
tumor having met his definition of benig- 
nancy in that the cells of the primary 
growth and the metastasis were fully 
differentiated and mature, showed no 
anaplasia, had few mitotic figures and 
showed an expansive and not an invasive 
growth.^ 

Since leiomyomas are the most common 
non-malignant tumors we wish to describe 
their characteristics in some detail. Leio- 
myomas give symptoms according to ; 

1. Size. The tumor mass may be the 
only complaint and finding. 

2. Location. The bulk of the tumor may 
carry with it either the mucosa or the 
serosa of the stomach, since the lesion 
originates in the muscularis, and may 
therefore be intragastric or extragastric. 
The extragastric tumor presents a diag- 
nostic problem in that its origin may be 
uncertain. In one of our cases the tumor 
was first palpated during pelvic examina- 
tion and was thought to be a fibromyoma 
of the uterus or an ovarian cyst (Case i). 
The most prominent symptoms of the 
Intragastric tumor may be those due to 
pyloric obstruction or dyspepsia from the 
presence of the mass within the stomach. 

3. Ulceration. If leiomyoma is intra- 
gastric, ulceration of the overlying mucosa 
frequently takes place with resultant hem- 
orrhage and melena. This occurred in the 
intragastric leiomyoma we are presenting 
(Case ii). 

4. Malignant Change. There may be 
metastasis to the liver and, according to 
Golden and Stout,® rarely to the peritoneum 
and lungs. Mass and Kirschbaum® report 
a case of metastasizing leiomyosarcoma of 
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the gastric fundus, with perforation and 
death due to peritonitis. 

Of the malignant tumors of the stomach. 





Fig. I. Case i. Leiomyoma of stomach, gross 
specimen. 

other than carcinoma, lymphosarcomas 
represent between 60 and 70 per cent; 
fibrosarcomas, myosarcomas and heman- 
gioendotheliomas or angiosarcomas make 
up the remainder. 

Hemangioendotheliomas are those tu- 
mors which apparently arise from the 
endothelium of the blood vessels. They are 


to adjacent lymph nodes as well as through 
the blood stream. In Case n the presence of 
two apparently independent hemangio- 
endotheliomas in the same patient is most 
unusual. 

Although, as has been stated, the 
presence of malignancy in a leiomyoma 
is difficult to determine, it may be possible 
to distinguish between carcinoma and 
sarcoma and, according to Mallory and 
others, between lymphosarcoma and the 
less common forms of sarcoma, by means 
of x-ray study. ^ The latter point of dis- 
tinction is a fine one and yet important 
since Ijmiphosarcoma is the only one of the 
tumors which is not susceptible to opera- 
tive attack. 

Carter and Laing® give the roentgeno- 
logical signs of non-malignant tumors of 
the stomach, but insist that, these criteria 
being met, the lesion may only be suspected 
of being non-malignant. They state that 
“a sharply circumscribed, rounded, endo- 
gastric mass, bearing a demonstrable 
ulcerative niche, may be considered prob- 



Fig. 2. Case i. Leiomyoma. Microscopic section reveals 
cells resembling smooth muscle with areas of degener- 
ation. X 50. 


composed in large part of clear cells resem- 
bling endothelial cells. If these tumors are 
malignant, the nuclei are hyperchromatic 
and may show mitotic figures. The archi- 
tecture follows a pattern in which blood 
spaces are prominent. (Fig. 8.) Between the 
spaces, sheets of endothelial type of cells 
may form an indistinct stroma. When 
enotheliomas metastasize thej^ may spread 


ably a radio-resistant non-lymphatic sar- 
coma. Such lesions without a niche and 
not too large may be considered pre- 
sumably, but onty presumably, benign. 
These authors further state that a lyrnpho- 
sarcoma should be considered if the intra- 
gastric mass shows irregularity. They 
suggest a therapeutic test in such cases by 
irradiation therapy. 
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A further roentgenological point in 
differentiating benign from malignant gas- 
tric lesions is given by Moore® who says 
that the gastric rugae in the neighborhood 
of benign lesions are relatively undisturbed 
as contrasted with the obliteration of 
rugae surrounding malignancies. 

Treatment of non-carcinomatous gastric 
tumors, except lymphosarcoma, is surgical, 
regardless of symptoms and, as it may be 
seen, the lesions are often asymptomatic. 
Eusterman and Senty“ classify benign 
gastric tumors as primary and secondary. 
Primary tumors are those in which surgery 
is performed because of the tumor itself. 
Secondary tumors are those found acci- 
dentally in the course of operation for 
something else. It is conceivable that in 
the clinical work-up to which a patient 
may be subjected in the investigation of 
an obscure complaint, non-carcinomatous 
tumors of the stomach may be found either 
as a primary cause for that complaint or 
as a secondary incidental finding. In 
view of the uncertainty as to course 
and as to malignancy, laparotomy is 
indicated in all cases. 

The type of surgery depends upon the 
degree of involvement of the stomach. 
Lahey and Colcock^ advocate high sub- 
total gastrectomy, regardless of the loca- 
tion of the tumor and total gastrectomy 
if the entire stomach is involved. Walters^* 
suggests local excision if frozen section 
shows no malignant cells. 

CASE REPORTS 

Case i. Mrs. O. F., a housewife, aged fifty- 
seven, came to the Clinic complaining of “ heart 
burn” which had been present at intervals 
for one year. At times this dyspepsia was 
relieved by soda. Stooping seemed to aggravate 
the_ discomfort. Most of the time when the 
patient was not having dyspepsia she had a 
sensation of a “rock” in the stomach. 

The general physical examination was un- 
informative. The patient was edentulous and 
wore dentures. The heart sounds were normal 
and the rhythm vas regular. There was tender- 
ness on palpation of the epigastrium and along 
the right costal margin. Examination of the 


pelvis revealed a cystocele, with the uterus 
in the upright position. Her blood pressure 
was 160/90; pulse 80; temperature gB. 6 °F. 



Fig. 3. Case ii. Roentgenogram revealing a filling 
defect of stomach caused by a leiomyoma. 

Fig. 4. Case ii. Gross specimen resected portion 
of stomach showing the intragastric leiomyoma 
With ulcer on surface. 

Fig. 5. Case ii. Leiomyoma. Microscopic section 
reveals cells resembling smooth muscle cells 
with no mitotic figures found. X 40. 


Koentgenological examination revealed a 
poorly funotioning gallbladder, right hydro- 
nephrosis and right hydroureter with a stric- 
ture near the bladder. The gastrointestinal 
senes revealed nothing abnormal. 

Laboratory data was as follows: Urine- 
specific gravhy 1022, acid, trace of bile; 
hemoglobin 84 per cent; erythrocytes 4.08 
nulhon; leucocytes 6150; differential count: 



66 o American Journal of Surgery Sliemian Ct {ll. ^TuillOrS of StOmach 


May, 1946 


polymorphonuclear 67 per cent; lymphocytes 
33 per cent; gastric acidity 57 total, 35 free; 
Kline test negative. 



endothelioma of stomach. The tumor is cut 
open showing areas of hemorrhage, cystic 
degeneration and necrosis. The ruler is 15 cm. 
long. 

A tentative diagnosis was made of stricture 
of the right ureter with hydronephrosis and 
hydroureter, and poorly functioning gall- 
bladder. The stricture of the ureter was dilated 
and medical management instituted for the 
poorly functioning gallbladder. 

The patient continued to be uncomfortable 
and to complain of dyspepsia and a sensation 
of a “rock” in her epigastrium. 

Approximately one year later the patient 
was suddenly taken ill with severe pain in 
the pelvis. A pelvic examination revealed a 
movable fist-sized tumor in the right side of 
the pelvis. A diagnosis was made of ovarian 
cyst or frbromyoma of the uterus. A laparotomy 
was advised and the patient accepted. 

Operation was done two days later at the 
Wells County Hospital under ethylene anes- 
thesia. Because the tumor was apparently of 
pelvic origin a low midline incision was made. 
When the peritoneal cavitj'- was opened no 
pelvic tumor was found but there was a tumor 
arising from the greater curvature of the 
stomach near the pylorus. This tumor had 
prolapsed together with the stomach, into the 
pelvis and had been felt there during the 
previous pelvic examination. 

The tumor measured 10 by 7.5 by 4.5 cm., 
was smooth and glistening and red to yellow 
in color. (Fig. 1.) The omentum and the 
transverse colon were attached to the tumor 
by large vascular pedicles which had to be 
carefully ligated before division. When the 
tumor was finally freed it was found to be 


attached to the greater curvature of the stom- 
ach by a pedicle 2 cm. in diameter. The tumor 
apparently did not involve the muscosa. A 
buttonhole of stomach wall 3 to 4 cm. in 
diameter was removed with the neoplasm. 
The opening in the stomach was closed with 
No. 0 plain and chromic catgut sutures on 
an atraumatic needle. There was no pathologic 
condition found in the gallbladder. The wound 
was dosed in the usual fashion with No. 2 
plain catgut in the peritoneum and No. 2 
chromic in the fascia and dermal in the skin. 

The postoperative convalescence was un- 
eventful and the patient was able to leave 
the hospital two weeks after laparotomy. 

Microscopic examination of the tumor re- 
vealed leiomyoma with areas of degeneration. 
(Fig. 2.) The sections of the tumor were 
examined by Dr. A. C. Broders'- as follows; 
“I am of the opinion that the sections show a 
degenerating leiomyoma. Leiomyomas of the 
stomach rarely undergo a sarcomatous trans- 
formation, but are prone to degenerate.” 

Nine years later there is no evidence of 
recurrence and the patient is alive and in fair 
health for her age. 

Case 11. Mr. J. M. C., a sixty-three-year- 
old carpenter, was admitted to the Clinic 
January 27, 1942, complaining of mid-epigastric 
burning, “heart burn,” and two recent episodes 
of tarry stools. There was also a history of three 
hemorrhages from the mouth in a two-day 
period a year before admission, at which time 
three transfusions of whole blood were given. 
The symptoms of indigestion had been present 
for ten years and he had indifferently followed 
an ulcer diet. There had been dizziness and 
occasional episodes of aching beneath the right 
shoulder blade. 

Ph3'sical examination revealed a well pre- 
served elderly man with few positive findings 
except moderate tenderness on deep palpation 
over the mid-epigastrium. His blood pressure 
was 132/84, pulse 80; temperature 98 .o°f. 

Blood analj'sis disclosed a red blood count 
of 4.54 million with a hemoglobin of 79 per 
cent; Mazzini test negative; urinalysis nega- 
tive; gastric analysis revealed free acid 36 and 
total acid 51. 

Gastrointestinal series revealed a defect 
3.5 cm. in diameter on the greater cun^ature 
of the stomach. This had a smooth outline and 
there was moderate tenderness on palpation 
over it. One-hour stasis study showed a 23 



VOL LXXl. No. j 


Sherman et ah — ^Tumors of Stomach AincncanJournaiorsurgery 


66 1 


per cent residue in the stomach ^Yith the same 
deformity present. Five-hour stasis study 
revealed only traces of barium m the stomach 


and the part protruding into the stomach 
lumen measured 5 by 4 by 4 cm. A cystic 
hemorrhagic area projecting into the lesser 




Fig. 7. Case m. Hemangio-endothelioma. 
Microscopic section, reveals many large 
round or oval cells which tend to arrange 
themselves in vessel-like spaces. Some of 
these contain blood. X 50. 


Fig. 8. Case ni. Flemangio-endothelioma of 
the liver found at necropsy. This tumor is 
composed of blood spaces and many sar- 
coma-like cells. The stroma is more dense 
and the cells more closely packed than in 
the tumor removed from the stomach at 


surrounding the mass on the greater curva- 
ture. (Fig. 3.) Roentgenologic diagnosis was 
myoma of the stomach. Immediate surgery was 
advised. 

The patient entered the Clinic Hospital 
on February 9, 1942. Roentgenologic study 
on this date confirmed ail earlier findings. 

Laparotomy was performed February 12, 
1942. Under cyclopropane anesthesia, a para- 
medial Incision was made in the right upper 
quadrant. The tumor was found within the 
wall of the stomach on the greater curvature. 
It was about one-third intragastrlc and two- 
thirds extragastric, extending into the lesser 
peritoneal sac. In the latter area it was some- 
what adherent to the peritoneum. A Polya type 
gastric resection was done removing about 15 
to 20 cm. of stomach extending upward from 
the pylorus, and the wound closed. During 
the operative procedure 1,000 cc, of plasma 
was administered by vein. 

The patient’s postoperative course was un- 
eventful and he was dismissed February 25, 
1942. 

The gross specimen consisted of 15 cm. of 
the stomach. The growth involved the greater 
curvature and posterior wall and extended 
into the lesser peritoneal cavity. It measured 
9 by 8 by 4 cm. The portion which extended 
into the lesser cavity measured 9 by 4 by 4 cm. 


operation. X 40. 

peritoneal cavity was 5 cm. in diameter. There 
was a small ulcer on the intragastrlc portion 
I by_o.5 by 0.5 cm._ (Fig. 4.) 

Microscopic sections revealed a variety of 
cells, most of which resembled smooth muscle. 
(Fig. 5.) No mitotic figures were present. 
The pathologic diagnosis was leiomyoma. 

Case in. Mrs. J. C., a sixty-six-year-old 
housewife, was admitted to the Clinic October 
9, 1944, with complaints of “nervousness in 
the stomach,” bloating and insomnia. A 
year before similar complaints had led to an 
examination elsewhere during which it was 
found that she had diabetes mellitus. This had 
been satisfactorily controlled with dietary 
measures alone. 

Physical examination disclosed a rather 
obese white female with moderate hyper- 
tension, 170/80, a systolic murmur over the 
apex, a large cystocele and rectocele, and a 
mass about the size of a large grapefruit 
was found on very deep palpation in the left 
upper quadrant of the abdomen. 

Blood analysis disclosed 3.81 million red 
blood cells with a hemoglobin of 71 per cent 
(photelometer). There were 4,750 white blood 
cells with a normal differential. The Mazzini 
test was neptive. Urinalysis revealed scattered 
pus cells in the sediment. Gastric analysis 
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disclosed free acid of 14 with total acid 32. 
Blood urea was 35.5 mg. per cent; fasting blood 
sugar was 1 14 mg per cent. 

X-ray of the chest revealed the heart slightly 
enlarged with fusiform bulging of the aortic 
shadow suggestive of an aneurysm in the 
ascending portion. Roentgenologic examination 
of the gastrointestinal tract after ingestion of a 
barium meal showed displacement of the stom- 
ach and transverse colon upward and of the 
sigmoid downward by a large mass. Intra- 
venous pyelograms revealed an outwardly 
displaced left kidney with no demonstrable 
connection to the mass. 

Electrocardiogram revealed hypertensive 
changes in the heart. 

The patient was admitted to the Clinic 
Hospital November 29, 1944, and on the 
following day a laparotomy was performed. 
Under cj^clopropane anesthesia a left para- 
medial incision was made. Exploration revealed 
a single stone in the fundus of the gallbladder 
and a large smooth walled tumor, apparently 
arising from the omentum. This tumor was 
resected and during the procedure it was found 
that the mass actually arose from the posterior 
stomach wall near the greater curvature. The 
neoplasm was resected without entering the 
lumen of the stomach although stomach 
mucosa could be plainly seen. For this reason 
the incision in the stomach wall necessary for 
the resection was merely closed with two rows 
of catgut, the rent in the mesocolon repaired, 
and the abdomen closed. 

During the operation and following twenty- 
four hours a total of 3,500 cc. plasma, whole 
blood and 10 per cent glucose in saline were 
administered intravenously to combat post- 
operative shock. After the first day the patient’s 
course was uneventful and she was dismissed 
December 14, 1944. 

The tumor measured 20 by 15 by 9 cm. and 
weighed 1421 Gm. (Fig. 6.) It was a solid, 
yellowish brown tumor with large, reddish 
brown to bright areas of old and recent hemor- 
rhage and degeneration. The gross diagnosis 
was leiomyoma. Microscopic study, however, 
revealed round and oval cells tending to form 
lumens and spaces. Some of these contained 
blood. A microscopic diagnosis of hemangio- 
endothelioma was made and this was concurred 
in by Dr. A. C. Broders. (Fig. 7.) 

The patient was readmitted to the Clinic 
Hospital on June 14, 1945, because of attacks 


of pain in the right upper quadrant of the 
abdomen for six to seven weeks. There was a 
history of idiosyncrasy to greasy food, raw 
fruit, etc., and it was believed that these 
symptoms could be attributed to the chole- 
lithiasis, noted at the time of the original 
operation. Blood analysis on the day of admis- 
sion showed an 85 per cent hemoglobin and 
8,350 white cells with normal differential. 
The icteric index was 6. Fluoroscopy of the 
stomach and colon was negative. Chole- 
cystogram revealed a practically non-func- 
tioning gallbladder containing a single, partially 
calcified calculus about 2 cm. in diameter. 

She underwent operation at the Clinic 
Hospital on June i8th. At this time a chole- 
eystectomy was performed. The left lobe of the 
liver was enlarged and the possibility of metas- 
tasis from the stomach neoplasm was con- 
sidered. However, the enlargement was so 
diffuse that it was thought that the liver dis- 
order was a hepatitis. Examination of the 
stomach at the site of the previous operation 
revealed no induration or any evidence of a 
recurrence. 

The patient really never recovered from the 
operation. On the day following operation, she 
developed an oliguria and a high temperature, 
which rose gradually without ever coming 
back to normal level. The blood urea gradually 
rose from 52 mg per cent on the second post- 
operative day to 92 mg. per cent on the fifth 
postoperative day. She expired on the sixth 
postoperative day. 

An autopsy was performed one-half hour 
after death. As soon as the peritoneal cavity 
was opened, 200 or 300 cc. of clear fluid was 
found. There was no gross ehange at the site 
of the cholecystectomy. Careful e-xamination of 
the stomach showed barely a scar at the site 
of previous operation. The spleen was two to 
three times normal size. The left lobe of the 
liver was carefully freed from fibrous adhesions 
in which it was buried and here there was a 
yellowish mass, probably 10 cm. in diameter, 
obviously a malignant neoplasm. Careful 
search throughout the liver revealed another 
nodule 5 cm. in diameter in the right lobe under 
the diaphragm. There was no enlargement of 
any lymph nodes nor any evidence of any 
further metastasis. 

Sections on this tumor revealed tissue quite 
different from that seen in the tumor of the 
stomach. (Fig. 8.) The cells looked like typical 
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sarcoma cells and there was some attempt at 
vessel formation. These sections, together 
with the sections from the previously excised 
stomaeh tumor, were sent to Dr. A. C. Broders, 
whose opinion was as follows: “The sections 
from the stomach show typical hemangio- 
endothelioma of a grade i malignancy, as 
per Dec. 20, 1944. I am of the opinion that 
the sections from the liver show a grade i 
hemangioendothelioma. These sections differ 
from the tumor of the stomach in that there 
is a marked tendency to imitate a fibro- or 
leiomyosarcoma. Not infrequently hemangio- 
endotheliomas in other situations show this 
tendency. I am also of the opinion that the 
tumor in the stomach and the tumors of the 
liver are primary and hence independent of 
one another.” 

SUMMARY 

Leiomyomas and sarcomas of the stom- 
ach must be considered in the differential 
diagnosis involving a large intra-abdominal 
mass. Leiomyomas give symptoms accord- 
ing to size, location and degree of pyloric 
obstruction, whether or not there has been 
malignant change in the tumor. Diagnosis 
can be made usually by x-ray study. 

Treatment of such tumors is surgical 
following recognition. Lymphosarcomas 
represent the exception because of their 
radio-sensitivity. 

The type of surgery depends upon the 
degree of involvement of the stomach 
and upon the presence or absence of malig- 


nancy as determined by fresh frozen section • 
at the time of operation. Thus local exci- 
sion, partial or total gastrectomy may be 
required. 

Three cases in which the patients under- 
went operation at this clinic are reported. 
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THE CAROTID BODY 

Major Kenneth B. Hanson 

MEDICAL CORPS, ARMY OF THE UNITED STATES 

T his subject has been beset with con- Embryology. Boyd has assigned the 
fusion since its inception. A multi- aniage of the carotid body as the mesen- 
plicity of terms are used to designate chyme of the third branchial cleft, to be 
the anatomy and pathology. The physi- later inter-related with the artery of this 
ology usually is mentally and anatomically arch and the glossopharyngeal nerve, 
intermingled with that of the carotid Anatomy. The carotid body (glomus 
sinus. There exists similar organs histo- caroticum, paraganglion intercaroticum, 
logically and physiologically, namely, the carotid gland) is a small flattened body 
aortic body, innominate bodies, abdominal approximating the shape of a kernel of 
paraganglia and coccygeal bodies. This corn, varying in size from 2 to 5 mm. in its 
situation has hampered research of the long dimension. It is situated, bilaterally, 
carotid body in man. immediately above the bifurcation of the 

The rarity of disease processes in the common carotid, artery and lies directly 
carotid body has not helped to advance on the medial surface of this artery and 
the knowledge of this subject. Likewise the of the small contiguous medial portions 
lack of physiologic and metabolic changes of the internal and external carotids. It is 
in the presence of pathological change grayish, brown-red in color and is hard, 
has not furthered the scope of study of The blood supply is derived almost en- 
this entity. However, with the unassail- tirely from the external carotid, while the 
able facts and certain unquestionablj^ nerve supply is from the glossopharyngeal 
conclusive researches, the work of many (ix, cranial nerve). The dissection and 
men; some semblance of order may be de- visualization of the normal body is tedious 
rived from the existing welter of confusion, and difficult and is seldom seen in surgical 
History. In 1743, Haller first described dissections of the neck, 
the carotid body (confusion was born with Histology. There is presented a fibrous 
the first concept of this structure for Haller capsule, which contains irregularly ar- 
also described the carotid sinus at the same ranged columns or cords of pale staining 
time). In 1880, Reigner was the first to epithelioid (perithelial) cells with pale 
excise a carotid body tumor which was nuclei closely applied to the endothelium 
described histologically by Marchand. In of the sinuses. The perithelial cells are 
1892, Paltauf described the perithelial richly supplied with nerve endings of a 
cells of the carotid body. In 1895, Middle- specialized type. 

ton removed the first carotid body tumor in Physiology. The carotid body may be 
America. In 1927, Heymans, the Belgian, considered as a small specialized blood 
first published his discovery that respira- chemistry laboratory (chemoceptor) act- 
tory reflexes could be elicited from the ing primarily as a subsidiary to the 
aortic area. Later brilliant researches of medullary respiratory center. The carotid 
this worker and his associates correlated body goes into maximum action in certain 
this work with the carotid body and con- emergencies particularly in severe anoxia 
clusively demonstrated that these organs (excessively lowered oxygen tension). It 
responded to chemical changes in the takes the blood sample, analyzes it, and 
blood, namely, oxygen lack, and send out sends stimuli to the medullary respiratory 
impulses through the medulary center center. The response is increased respira- 
which increase respiration. tion, i.e., depth and rate. The carotid 
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body will send stimuli to the respiratory 
center which will in turn respond, under 
conditions that produce marked depression 
of the central nervous system. 

Certain drugs, such as lobeline, nicotine, 
cyanides, sulfides and potassium salts 
stimulate the carotid body. These re- 
sponses are evidenced by a gasp. 

In the normal physiological processes of 
man this organ apparently contributes 
very little, but in the extreme emergency 
of severe anoxia (lowered oxygen tension) 
there would be thousands of deaths were 
it not for the carotid (and associated) 
bodies. 

Pathology. The pathological processes 
that may occur in the carotid body, other 
than those occurring in contiguous organs 
in its vicinity, are limited to tumors. 

Ewing classifies these tumors with the 
group called perithelioma, which has a 
more logical basis, (i.e., the cellular origin 
and structural features) than all other 
names ascribed (perl-vascular endotheli- 
oma, alveolar tumor, chromaffmoma, pheo- 
chromocytoma, paraganglioma). Marchand 
and Paltauf regarded the carotid body 
tumor as originating from the perithellal 
cells. 

The tumor usually makes its appearance 
at puberty and is very slowly growing 
and essentially benign, although there have 
been recurrences after removal and the 
cervical lymph nodes have been found 
involved. General metastases have not 
been noted. The tumor is lobulated and 
encapsulated. They are firm or soft depend- 
ing upon the quantity of the vascular 
element present; if soft they are com- 
pressible. They have been reported to exist 
for thirty years. The capsule may rupture. 
Portions of the tumor may undergo 
degenerative changes. 

On section the tumors are very vascular, 
grayish-red or brownish-red, depending on 
chromaffin content. The markings show 
vessels, plexiform cell masses, concentric, 
and hyalin areas. Microscopically, the 
tumor presents polyhedral granular cells 
arranged in compact groups without a 


lumen, but surrounded by hyperplastic 
endothelium lining the numerous capil- 
laries. In the larger cell groups there may 
be central degeneration and necrosis; 
cavities may be formed which may fill 
with blood. Capillaries may traverse these 
cell groups. The more soft the tumor the 
greater the number of vessels. The stroma 
may be scanty and acellular or hyaline or 
infiltrated with tumor cells. Both the 
specific cells and the endothelium partici- 
pate in the tumor process. 

The carotid body tumor while infrequent 
is not rare. There have been over 250 
reported in the literature and unquestion- 
ably many are not reported. In the 
hospitals of the Army of the United States, 
there have been four carotid body tumors 
removed with subsequent microscopic sec- 
tions reported to U. S. Army Medical 
museum since January i, 1942, This gives 
a carotid body tumor operative rate of 
about i in 1,700,000 individuals. The 
frequency of occurrence must be greater. 

Physical Findings and Symptoms. The 
clinical findings are rather meager. The 
patient presents a history of a slow growing 
tumor, of the side of the neck under the 
sternocleido mastoid muscle having had 
its onset at or after puberty. There may 
be a familial historj\ The physical findings 
are negative except for the local ones. 
The tumor may be hard and if hard will 
elicit a transmitted pulsation from the 
carotid. If it be soft, the tumor will be 
compressible and may produce a bruit. 
The tumor is movable anteroposteriorly 
but extremely limited in motion in the 
superior, inferior axis. This is due to its 
encirclement of and attachment to the 
carotid vessels. It is usually unilateral, 
although cases have been reported bi- 
laterally. The size varies from a few cm. 
to 9 cm. in its long diameter; there may 
be a bulging into the mouth and pharynx 
(without ulceration). The center of the 
tumor is at or near the location of the 
bifurcation of the carotid on the affected 
side. 
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There are presented no general symp- 
toms. All are local and are due only to 
tumor expansion. The general health is in 
no way impaired nor is the individual’s 
physiology deranged. 

Differential Diagnosis. The distinctions 
must be made between the carotid body 
tumor and carotid aneurysms, brachial 
cysts, abscesses, inflammatory or enlarged 
lymph nodes, aberrant thyroids, lymphatic 
tumors either primary or secondary. 

Treatment. The treatment is surgical 
removal. The tumors are not responsive to 
roentgen therapy. The operative mortality 
is approximately 30 per cent and this 
figure is derived from the mortality of 
ligation of the internal carotid with its 
attendant hazards. 

Prognosis. Since the tumors are essen- 
tially benign, the prognosis is excellent if 
all the tumor is removed. There will be a 
recurrence locally if some of the tumor 
tissue is left behind. There have been 
cases reported in which lymph glands were 
invaded in the immediate vicinity. These 
must likewise be removed at operation. 
There have been no records of generalized 
metastases. 


SUMMARY 

There has been presented a review and 
classified condensation of the literature on 
this subject augmented by observations of 
several cases of carotid body tumor.* 
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INACTIVATION OF PENICILLIN BY TUBING 

PRELIMINARY REPORT 

Joseph K. Narat, m.d. and Arthur E. Gipolla, m.d. 

Senior Surgeon, St. Elizabeth’s Hospital Resident, St. Elizabeth’s Hospital 


CHICAGO, 

R ecently, Cowan^ presented experi- 
ments which demonstrated that 
^ certain types of rubber tubing exert 
a deleterious effect on penicillin solution. 
He noticed that in some instances as much 
as 25 to 50 per cent of the penicillin may be 
inactivated before reaching the patient. 
Obviously this observation may be of prac- 
tical importance in patients to whom 
penicillin is administered in form of intra- 
venous or intramuscular infusion. The 
tubing may inactivate a certain amount of 
penicillin and as a result the patient receives 
less than the calculated dose of the drug. 

Intramuscular infusions of penicillin are 
advocated by many physicians. On one 
hand, the thrombosis of veins associated 
with intravenous treatment is avoided and, 
on the other hand, an adequate and uni- 
form blood concentration can be main- 
tained without disturbing the patient for 
repeated intramuscular injections. 

In view of the rising popularity of intra- 
muscular infusions it seemed desirable to 
test the inactivation of penicillin not only 
by rubber tubing but also by various sub- 
stitutes used for this purpose. 

Dr. M. V. Novak, the Head of the 
Department of Bacteriology and Public 
Health, University of Illinois, College of 
Medicine, was kind enough to test the 
effect of the following products on penicillin : 
(i) new rubber tubing, (2) a translucent 
vinyl derivative, called “Tygon”* which 
can be used repeatedly and (3) a hydro- 
cellulose productj which is discarded after 
a single use. 

Cooke’s- method of assay was used and 

* “Tygon” tubing was generously supplied by the 
U. S. Stoneware Company, Akron, O. 

fThe Hydrocellulose product was generously sup- 
plied by the Visking Corporation, Chicago, III. 


ILLINOIS 

the results were checked by the plate 
method of assay described by Florey® et al. 
All the material was autoclaved before 
being tested. The tubing was kept in con- 
tact with penicillin at room temperature. 

Assuming that the averap length of 
tubing used for infusions is 48 inches 
(1.2 m.) and that the time consumed for an 
infusion is two hours, the same numerical 
factor of 48 X 2 = 96 was obtained by 
immersing a 4 inch (10 cm.) long piece of 
tubing into penicillin solution for twenty- 
four hours (4 X 24 = 96); in two more 
series of experiments the contact was main- 
tained for seventy-two hours and seven 
days, respectively. The results are shown 
in the accompanying chart. 

The results demonstrated the consider- 
able inactivating effect of the products 
tested on penicillin. For instance, after a 
contact of rubber tubing with penicillin 
for twenty-four hours, instead of 6.4 only 
4.2 units of penicillin per 1 cc of solution 
were found. In other words, not less than 
34.38 per cent of penicillin was inactivated. 


PENICILLIN TITER UNITS PER CC. 



24 

Hours 

72 

Hours 

7 

Days 

Control 

6.4 j 

4.2 

1.8 

Visking Tubing 

4.2 1 

3.6 

1.8 

Tygon Tubing 

3-6 

3-2 

I .2 

Rubber 1 ubine 

4.2 

1 

3-2 

1.8 


There was no marked difference between 
the various products • tested as far as 
the inactivating effect on penicillin was 
concerned. 

_ Experimental errors such as contamina- 
tion of solution or inaccuracy of the assay 
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method can only partially account for the 
inactivation of penicillin. 

The mode of the effect of tubing on 
penicillin remains obscure and further 
experimentation is required to elucidate 
this problem. It is possible that certain 
brands of rubber tubing or its substitutes 
exert no inactivating effect on penicillin 
but it would be impractical to test each 
specimen of tubing before using it for a 
penicillin infusion. An overdose of peni- 
cillin appears to be harmless while an 
insufficient dose obviously will fail to 
maintain the desired concentration in the 
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blood. Therefore, for the time being a 
conclusion is justified that the calculated 
dose of penicillin should be enriched by 
additional 15 to 30 per cent if the drug is to 
be given in the form of an infusion. 
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Staphylococci are present at some stage of the infection in practically 
all severe wounds. These may be derived from the patient’s skin, or from 
some outside source. The coagulase test should be performed with the 
staphylococci isolated. A positive result indicates that the coccus is of a 
pathogenic type. Staphylococci which give a negative coagulase test are 
not likely to be of major importance in a wound. 

From “Surgery of Modern Warfare” edited by Hamilton Bailey 
(Williams and Wilkins Co.). 



ROENTGEN AND CLINICAL PROBLEMS IN SO^AL^D 
SOLITARY METASTATIC TUMORS IN THE CHEST 

Frederick B. Mandeville, m.d. 

RICHMOND, VIRGINIA 


W ITH the tremendous acquisition of 
skill and experience by the thoracic 
surgeons, the responsibilities of the 
radiologist in the examination and diag- 
nosis of chest tumors have Increased 
correspondingly. 

Our object is to discuss without drawing 
any rigid or final irrevocable conclusions: 
(i) Solitary metastatic tumors of the chest, 
in five cases, subsequently operated upon, 
seen in our own x-ray experience; (2) eight 
reports of apparently solitary metastatic 
chest tumors, surgically removed, found in 
the medical literature; (3) personal com- 
munications favoring the surgical removal 
of solitary metastatic chest tumors after 
the operative removal of the primary 
tumor; (4) the low incidence of proven 
single metastatic tumors in the chest or for 
that matter anywhere else in the human 
body; (5) the impossibility of differentiat- 
ing many benign from malignant tumors 
in the chest by roentgen means alone; 
(6) the difficulties in differentiating many 
primary from solitary metastatic tumors of 
the chest by x-ray methods alone; (7) our 
lack of knowledge of the natural life history 
of primary tumors and their metastases, 
making prognosis difficult when treated 
surgically or when left entirely alone. 


CASE REPORTS 

Case i. A single white woman, aged twenty 
years, was admitted to the hospital in 1930 for 
removal of an olive-sized soft part tumor on the 
anterior aspect of her upper left forearm. 
Thorough excision and biopsy showed a fibro- 
sarcoma of the soft tissues. Several months later 
another mass appeared at the operative site 
and grew rapidly and this was excised in 1931, 
approximately one year after the first opera- 
tion. A third tumor appeared and was excised 
in 1932 and a fourth in 1933. In I934> with 
additional tumor growth, the left upper ex- 
tremity was removed by disarticulation at the 
shoulder joint. In July, 1935, the patient com- 
plained of pain in the chest and cough and 
roentgenogram of the lungs disclosed a solitary 
oval nodule 7 cm. in diameter in the right 
posterior thorax in the upper portion of the 
right lower lobe. Right pneumonectomy was 
attempted but the patient expired in the 
operating room. No necropsy or chemical 
studies were performed so that the immediate 
cause of death remains undetermined. 

Case n. A white woman, forty years of age, 
had an oophorectomy after diagnosis of tumor 
of the ovary six years previous to her second 
admission to the hospital for pain in the chest 
and dyspnea. Roentgenograms of chest re- 
vealed an enormous solitary oval mass in the 
lower left posterior thorax over 15 cm. in 
diameter. Left pneumonectomy was successful 
and disclosed a granulosa cell tumor. The 


Metastases sometimes manifest themselves 
from five to fifteen years after proof of 
existence of primary cancer; and (8) the 
inadequacy of radiation therapy in dealing 
with primary or metastatic tumors of the 


patient made a complete recovery but de- 
veloped liver metastases in six months and died 
eight and one-half months after operation. 

Case hi. A white male, about thirty-five, 
had a small heavily pigmented tumor which 
had been irritated removed from his posterior 


I T v I r- . . jcuiuvcu xrom HIS postorior 

lung, but Its value as a diagnostic test m left shoulder region with a diagnosis of malig- 

ruhng lymphomas in or out in difficult nant melanoma. Four years later a roent- 
cases which present mediastinal or hilar genogram of the chest showed a solitary oval 
masses. nodule 6 cm. in diameter in his right lower lobe. 

More than ten years ago, our interest in pneumonectomy Avas performed and the 

these problems was stimulated by the first discharged in good condition but 

of the following five cases: developed metastases and died less than twelve 

months after the operation. 
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Case iv. A white woman, over forty-five, 
was treated with x-ray and radium therapy for 
carcinoma of the uterine cervix with apparent 
immediate success and three years later a 
roentgenogram of the chest reveaied what 
appeared to be a large single metastatic tumor 
in the left upper lobe. Left pneumonectomy 
was successful but the operative specimen 
showed a large group of nodes of metastatic 
carcinoma at the left hilum. This is a recent 
case and there has been insufficient time to 
have survival he significant. The presence of 
other metastatic nodes found at operation sug- 
gests a grave prognosis. 

Case v. A colored male, aged thirty, had a 
slightly pulsating tender mass in his upper 
sternum. Roentgenograms disclosed irregular 
bone destruction in the sternum ivith no 
aneurysm or metastases in lungs or other bones. 
A primary bone tumor, osteolytic t3rpe of 
sarcoma, was favored by ,v-ray department, 
with the clinicians inclined to expect a lipo- 
sarcoma, influenced by recent articles on the 
subject. Excision of the entire sternum was 
performed and the pathological report was 
“metastatic tumor probably hypernephroma.” 
Subsequent intravenous pyelography showed 
an enormous left kidney tumor with poor func- 
tion and very poorly outlined and deformed 
pelvis and calyces. Within six months the lungs 
showed multiple oval metastatic nodules and 
death soon followed. 

Summarizing these five cases, they 
illustrate that thoracic surgery has reached 
a state of perfection where operative sur- 
vival of metastatic chest tumors is ob- 
tainable, but the responsibilities of the 
radiologist have increased and his error in 
the last case was obviously disastrous. 

In 1920, Meyer performed left pneumo- 
nectomy on a five-year old boy, presumably 
for lung suppuration. The specimen showed 
lymphosarcoma in addition to bronchiec- 
tasis. The patient died ten hours post- 
operatively. Only partial necropsy was 
done and it is not known definitely whether 
this was a primary lung tumor or a meta- 
static one. 

In 1933, LilienthaP” reported a case in 
which a left pneumonectom3’' was carried 
out for sarcoma, metastatic from the uterus. 
The patient died four da3^s postoperativeRx 
At autops3', a small sarcoma of the uterus 


was found in addition to fibrocaseous tuber- 
culosis of the right upper lobe with a 
healing cavity. 

Barney and Churchill,® in 1939, reported, 
“x-ray evidence of a metastatic nodule in 
the lung was the first sign of the disease. A 
nephrectomy was performed 5 months 
later, and 1 5 months following the nephrec- 
tomy the pulmonary metastasis was excised 
by subtotal lobectomy. The patient is 
surviving five years later in good health 
without evidence of disease. They add that, 
“when one speaks of a ‘solitary metastasis’ 
it is meant that only one can be demon- 
strated” and that, “it is well known that 
single or multiple metastases may occur as 
late as ten years after the recognition and 
removal of the kidney tumor,” and fmalty 
“if a metastasis is apparently solitar}^ and 
accessible to surgical removal, it is defi- 
nitely worth while to undertake removal of 
the metastasis as well as the primary 
growth.” 

In a second paper, Barney® reports again 
on his patient as a “twelve year cure fol- 
lowing nephrectomy for adenocarcinoma 
and lobectomy for solitary metastasis,” and 
actually this was thirteen years after the 
solitary lung metastasis was first demon- 
strated by x-ray and the nodule had 
increased in size between 1931 and 1932. 
The patient, a white woman, had at- 
tained an age of sixty-seven years and 
had no demonstrable disease and was 
asymptomatic. 

In 1940, ChurchilP® said, “the status of 
pulmonary resection for known metastatic 
tumors of the lung is admittedly one of 
experimentation. In general, it may be 
taken under consideration when a solitary 
metastasis of a tumor of relatively low 
grade malignancy appears in the lung after 
complete eradication of the primary growth. 

It is also to be considered in cases of 
hvpernephroma with a solitary puImonar3’' 
metastasis.” According to Churchill, re- 
section of metastatic tumors is usually a 
simple matter technically as the complica- 
tions of infection that are found in primar3'^ 
tumors are absent. Peripheral nodules ma3'’ 
be removed en bloc and larger growths 



VoL. LXXI, No. s 


Mandeville -Tumors of Chest American journal of Surgery 671 


resected by lobectomy or pneumonectomy 
with intrahilar or mediastinal dissection. 
Metastases to the bronchial wall may 
closely stimulate primary bronchogenic 
carcinoma as the signs and symptoms of 
bronchial encroachment result.” 

Raine,-® in 1941. performed a right 
pneumonectomy for a single metastatic 
nodule invading and occluding the main 
bronchus. An oval mass penetrating the 
main bronchus beneath the upper lobe 
bronchus measuring 1.5 by 2. by i cm. was 
an adenocarcinoma similar to that found in 
the colon twenty-one months before. Symp- 
toms had returned nine months after the 
first operation with the second operation 
one year later. At the time of the report, 
there were beginning symptoms of other 
visceral involvement in the patient, a 
fifty-nine year old white male. In the same 
paper Raine mentions two cases of hyper- 
nephroma metastatic to the lung with 
ulceration and invasion of bronchi diag- 
nosed bronchoscopically. 

In 1942, Carlucci and Schleussner® de- 
scribed a case in which a total pneumo- 
nectomy was performed for malignant 
melanoma of the right lung. The radiologist 
noted very little change in the size of the 
tumor over a three-month period. The 
patient died thirty-six hours postopera- 
tively. On microscopic examination the 
tumor proved to be a malignant melanoma 
with involvement of the hilar lymph nodes. 
Permission for autopsy was not obtained. 

Brezina and Lindskog," in 1943, de- 
scribed a right total pneumonectomy for a 
discrete tumor of the right upper lobe, in a 
sixty-five year old white woman, on whom 
a subtotal hysterectomy and bilateral 
salpingo-oophorectomy had been performed 
thirteen years previously for vaginal bleed- 
ing with a gross diagnosis of uterine car- 
cinoma. Recent cough and blood tinged 
sputum caused the patient to seek medical 
help. The patient recovered from the 
operative procedure and the removed lung 
showed a solitary metastasis of uterine 
adenocarcinoma. The operation was done 
on April 17, 1943 and patient was last 
seen on September 29, 1943, a survival 


of at least six months. The authors con- 
clude that, “total pneumonectomy for 
metastatic cancer in the lung is at the pres- 
ent time an uncommonly reported opera- 
tion.” Incidentally, the radiologist had 
made careful laminograms of this tumor 
and had reported hilar lymph node en- 
largement suggestive of additional meta- 
tases. Actually only the single nodule was 
found and the roentgen impression of 
additional nodes was erroneus. As the 
examination was carried out in a depart- 
ment famed for its laminographic work, 
this is at least suggestive of the inadequacy 
of roentgen methods in determining the 
presence of single or multiple metastases. 
In our own case of metastasis from uterine 
carcinoma, we had diagnosed a single 
nodule and operation disclosed an addi- 
tional group at the hilum, a roentgen error 
in directly the opposite direction in the 
same type of case. 

Again in 1943, Deming and Lindskog, *- 
reported the case of a man of fifty-four 
years, with papillomatosis of the bladder 
and entire urethra, later infiltrating cancer 
of the bladder and late metastasis to the 
right lung. Deming excised the penile 
urethra and Lindskog did a pneumo- 
nectomy for the pulmonary metastasis. 
They conclude that, “ although the primary 
lesion (papillomatosis) has been fully 
under control for 13 years, the patient now 
has a metastasis to the right ilium and 
other osseous metastases will probably 
develop. The histologic classification of 
papillomata of the bladder gives no oppor- 
tunity for optimism towards its inherent 
metastatic quality. The justification of 
eradication of a solitary distant metastatic 
lesion is supported on the basis of relief of 
symptoms and prolongation of life.” 

Blalock,® in 1944, in discussing recent 
advances in surgery said, “in a recent 
impressive personal experience, a right 
total pneumonectomy was performed for a 
large pulmonary metastasis that was de- 
tected more than four years after resection 
of the large bowel for carcinoma. The 
convalescence was uneventful and the 
patient left the hospital two weeks after 
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the operation. He returned to work, but 
pneumonia developed in the remaining 
lung four months after operation. This 
responded rapidly to sulphonamide ther- 
apy, and the patient left the hospital after 
a stay of one week. He returned to work 
one week later and has done well during the 
last three months. There has been a gain 
in weight of 1 1 pounds since the operation.” 
This was a seven and one-half-month 
follow-up. 

Willis,-® in his book on “the spread of 
tumors in the human body” described as a 
“latent primary neoplasm”; that is, one in 
which the “attention of the clinician is 
focused on precocious metastases” while 
the primary tumor is silent. Our case of 
hypernephroma was such a case, and the 
patient did not have the benefit of removal 
of his primary tumor, before removal of the 
presenting single metastatic lesion, with 
the error in diagnosis directly the responsi- 
bility of the radiologist, and this in no way 
reflects on the skill of the thoracic surgeon 
who successful!}'- removed the secondary 
growth. 

Personal communications with many 
thoracic surgeons over a period of years 
emphasize that in certain cases in which 
the primary tumor has been removed and 
an apparently single late metastatic lesion 
appears, operative intervention is being 
considered as a chance possibility of com- 
pletely eradicating the disease. I have 
purposely had this problem brought up in 
many important conferences, for exam- 
ple, at the weekly radiologic conference at 
the Walter Reed General Hospital with the 
same “chance possibility of eradicating 
the disease” the prevailing argument for 
operation. Relief of pain, alleviation of 
respiratory distress and removal of a focus 
which might give rise to tertiary metastases 
have been other arguments in favor of 
surgery. The most discouraging aspect has 
been the lack of enthusiasm shown by 
pathologists as a group for these procedures, 
and again, large neurosurgical services 
routinely take chest films on their suspected 
brain tumor patients searching in par- 
ticular for primary carcinoma of the lung. 


as well as for incidental metastases or other 
lesions. The discovery of a primary car- 
cinoma elsewhere has invariably cancelled 
the procedures contemplated by the neuro- 
surgeons. Ventriculographic defects sug- 
gestive of metastatic lesions in the brain, 
while frequently not as convincing as 
nodules in the air-filled lung have likewise 
led to abandonment of operations. 

Proven solitary metastatic tumors in the 
chest appear to be rare at autopsy. I can 
report such a case in a fifteen-year old 
white girl who had an osteogenic sarcoma 
of the upper right femur. A portable 
roentgenogram was made just before death 
searching for a terminal pneumonia and a 
single oval nodule was demonstrable at the 
first rib level anteriorly in the right upper 
lobe and necropsy confirmed the presence 
of only this single nodule on careful 
inspection of the lungs. However, Batson** 
mentions that careful workers (Walther 
and Willis) find microscopic carcinoma 
lesions in many lungs. In discussing the 
role of the vertebral veins in metastatic 
processes, especially in considering miliary 
tuberculosis, erysipelas and tuberculosis, 
Batson says, “Primary lesions in the left 
side of the heart, or in the lungs, may give 
rise to solitary, instead of multiple artery- 
borne secondary foci.” In particular he 
says, “In miliary tuberculosis, the arterial 
blood stream distributes multiple foci at 
random. In erysipelas, the organisms 
invade a plexus of lymph vessels and 
multiply. As a result the primary lesion 
enlarges, colony like, from its margins. 
In tuberculous adenitis, the organisms 
spread in lymph vessels to multiply in the 
regional lymph nodes and lymph node 
chains. Modifications of the typical pat- 
terns are common. The microscopic size 
suggesting a young lesion, may indicate a 
tertiary lesion, i.e., one due to spread 
from a metastasis.” These observations 
are in addition to his well known main 
contribution in which he, “demonstrated a 
set of valveless, plexiform, longitudinal 
venous channels that join the cranial 
venous sinuses to the pelvic veins without 
the intermediation of the lungs,” and that. 
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“the vertebral vein system parallels the 
portal, the caval, and the pulmonary vein 
systems, providing a by-pass around these 
systems as well as serving as a venous pool 
during compression of the body cavities. 

According to Rienhoff,"^ “the total 
removal of the lung for even a benign 
tumor may be required as a measure to 
save life,” a fact demonstrated by one of 
the cases first reported by him in 1933. The 
large size of benign tumors interfering with 
circulation and respiration and their poten- 
tial possibilities of growing even larger 
have been reasons favoring their surgical 
removal. 

Pathologists^’-® suggest a very low inci- 
dence of proven solitary metastatic tumors 
in the chest or elsewhere in the human 
body. The incompleteness of the average 
routine autopsy, lacking studies of head, 
spinal column, bones and extremities, and 
more frequently than not performed by 
a junior member of the department usually 
without direct supervision, and often 
without benefit of the clinical and labora- 
tory findings and without an appreciation 
of the problems involved leave much to be 
desired. Baker^ in studying metastatic 
tumors of the nervous system at the 
University of Minnesota says that, “Tu- 
mors metastatic to the nervous system are 
probably much more common than is 
generally suspected. The majority of intra- 
cranial metastases are probably hemato- 
genous in origin. The most common 
primary sources in this series of 1 1 4 cases 
were the lung, the breast, the gastro- 
intestinal tract and the kidney. Metastatic 
tumors comprised 17,9 per cent of all 
intracranial neoplasms studied at the 
University of Minnesota. He supplies 
a table of single and multiple metastases 
in a total of loi cases, sixty-one multiple 
and forty single and adds that, “Since the 
entire brain was not available m every 
case for detailed pathologic examination, it 
is very probable that many of the smaller 
lesions were overlooked and that the per- 
centage of solitary metastases here stated 
is somewhat high.” 


The clinical symptom of hemoptysis is 
not a differential point between primary 
and metastatic lung cancer. King and 
Castleman*'^ in necropsies at the Massa- 
chusetts General Hospital over a ten-year 
period on patients wdth metastatic pul- 
monary neoplasm investigated to discover 
incidence of those in whom actual invasion 
of bronchus occurred. In 109 cases of 
pulmonary metastatic tumor 18.3 per cent 
showed bronchial invasion. They state 
that, “Metastatic pulmonary neoplasm 
may simulate a primary tumor,” and that, 
“blood streaked sputum cannot be con- 
sidered pathognomonic of a primary tu- 
mor,” but it is rare in metastatic pulmonary 
neoplasm — ^in four of 109 cases. 

It would be difficult to disagree with 
Ochsner and DeBakey^- that, “the deter- 
mination of the type of lesion, its location, 
and the presence of demonstrable metas- 
tasis is of prognostic and surgical signif- 
icance. In the discussion of their paper it 
was brought out that primary adeno- 
carcinomas of the lung were circumscribed, 
epidermoid carcinomas were uncircum- 
scribed, and hilar masses were oat cell 
carcinomas, with the hilar masses more 
doubtful than the others. Mulligan and 
Harper-^ stress that the location of primary 
lesions is of no diagnostic value as they are 
fairly equally distributed through various 
lobes. 

According to Graham, Singer and Bal- 
lon,*® “Involvement of the mediastinal 
glands by metastatic tumors is common. 
Hypernephroma and carcinoma of the 
thyroid not infrequently metastasize to 
these glands, and carcinoma of the lung is 
frequently recognized roentgenologlcally 
because of the associated metastatic in- 
volvement of the mediastinal glands.” 

Dissecting aneurysm, multiple and single 
aneurysms of aorta are at times terribly 
difficult to differentiate from tumors. 

Throughout the literature hypernephro- 
mas seem to be given special consideration 
in considering the subject of metastatic 
growths. In a personal communication to 
Bumpass,® Frances Carter Wood said, 
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In a good many of the hypernephromas 
the intravascular growths must often 
undergo spontaneous destruction. It is 
difftcult, for example, to think of anything 
else, whereas I remember a bone metastasis 
in the tibia occurred which was removed 
but the primary growth stayed quite a 
long time. It is scarcely possible to think 
that there were not other emboli set free in 
the circulation similar to the one which 
gave rise to the tumor of the tibia.” 
Beer,^ in a paper on “some aspects of 
malignant tumors of the kidney said, 
“Late metastases in hypernephroid tumors 
are not infrequent, and solitary distant 
metastases may be the first evidence of 
disease of the kidney.” “ Distant metastases 
to the adrenals, bones, liver, kidney, lungs, 
brain, and occasionally to most unusual 
sites, may also appear early or very late, 

7 to 10 or more years following nephrec- 
tomy. These late metastases are often 
solitary and unfortunately we do not know 
just what biological forces delay the 
development of these secondary tumors. 
They surely must have been deposited (if 
solitary) prior to the nephrectomy but 
some forces in the patient’s body hold them 
in check for many years.” 

In 1944, RienhofF’s^“ paper on the present 
status of the surgical treatment of primary 
carcinoma of the lung showed that in “181 
cases the roentgenogram of the chest was 
positive in every instance” in that the 
films showed an “abnormal shadow which 
necessitated further study and examina- 
tion.” Rigler claims diagnoses by finding 
localized areas of obstructive emphysema 
on films made on expiration where a small 
new growth is incompletely occluding a 
bronchus producing the well known ball- 
valve action of so many non-opaque foreign 
bodies. He also suggests the use of plani- 
grams. ChurchilL^ stresses the central 
location in large bronchi near hilum of 
benign adenoma. 

( In 1945, McDonald, Harrington and 
Clagett^® in discussing hamartoma (often 
called chondroma) of the lung said a 
hamartoma should be suspected in everj’^ 
case of solitary lesion of the lung.” How- 


ever, they go on to say that roentgeno- 
Jogically they are very suggestive of a Ghon 
complex largely because of their subpleural 
situation. A practical instance of how this 
knowledge of recent literature may lead 
one astray can be found in recent case 
records of the Massachusetts General 
Hospital.^® The clinical diagnosis was 
neurofibroma of the posterior mediastinum, 
Sosman’s diagnosis was hamartoma of the 
left lung. The final anatomical diagnosis 
was sarcoid of mediastinal lymph nodes, 
Laipply and Shipley^® have very recently 
reported seven cases of extragenital cho- 
riocarcinomas in the male. An excellent 
example is that of a male, aged thirteen 
years, with intermittent pain at the left 
nipple, diffuse pulsation of the left thorax, 
large breasts, small testis, feminization 
and a single tumor 13 by 12 by 8 cm. 
extending out from the left superior 
mediastinum laterall}’’ extending between 
the lobes of the left lung completely 
encapsulated except at one point for i cm. 
Removal in 1936 was followed six and 
one-half years later by mediastinal tumor 
andmetastases. Hormone assays on twenty- 
four-hour urine specimens for gonadotropin, 
estrogen, 17 ketosteroids and pregnanediol 
to evaluate the hormones elaborated by 
chorionic tissue of tumor as in pregnancy 
were the important studies in this case, 
not laminagrams or oblique views, or 
fluoroscop}^ 

Before closing I wish to present three 
cases which represent o^'^al masses in the 
chest, which ordinarily by their appearance 
and location represent common lesions 
seen in any large radiological service. 

First, a large dermoid cyst which extends 
along the right mediastinal border far 
anterior in the thorax. Second, a large 
neurofibroma so frequenti}'' high and pos- 
terior presenting in dumbbell-like fashion 
from the spinal canal. Various types of 
carcinomas and Pancoast s tumor with 
Horner’s sjmdrome are difficult to differ- 
entiate in this location and we have 
made errors frequently in both directions. 
Thirdly, an oval mass in the lower right 
chest as seen on routine postero-anterior 
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film when studied more carefully was shown 
to be a bony tumor arising from the eleventh 
dorsal vertebra, blocking the spinal canal 
as shown on lipiodol injection. The thoracic 
and neurological surgeons working as a 
team removed a large chondrosarcoma and 
radiation therapy was given to the base of 
the tumor not resectable with the patient 
known to have survived two years. 

Lastly, we present a case with a large, 
oval, right hilar mass thought to be a 
primary carcinoma but pneumonectomy 
disclosed Hodgkin’s disease. With unsuc- 
cessful biopsy by bronchoscopy as in this 
case, a few hundred roentgens of deep 
x-ray therapy might have served as a 
diagnostic test. Response to radiation 
would have suggested one of the lymphoma 
group of tumors, the only group which 
deserves radiation therapy as a single 
method of treatment in this location. 

To attempt to irradiate with cancericidal 
doses radioresistant squamous cell epi- 
theliomas, adenocarcinomas or oat cell 
carcinomas in the poor tumor bed of the 
tracheobronchial tree and lung alveoli is 
obviously disastrous. 

CONCLUSION 

The many problems of solitary meta- 
static tumors of the chest remain unsolved 
and with due humility the highly experi- 
mental nature of their treatment has been 
indicated. 
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PHILADELPHIA. 

H emorrhoids are a very common 
condition. Many individuals have 
symptoms referred to this source 
at some period of their life and many 
require and receive treatment. The pur- 
pose of this paper is to present a surgical 
procedure for the correction of hemor- 
rhoids. To clarify the surgical procedure 
the normal anatomy with its blood and 
muscle supply' is reviewed. 

Hemorrhoids are dilated veins in the 
region of the anus and lower rectum and 
have been defined as vascular tumors, or 
varicose veins of the rectal mucosa. 
Anatomically, the mucosal lining of the 
rectal canal extends downward to the 
region of the anorectal ring and consists 
of a pale pink, semi-transparent, columnar 
epithelium. The veins draining the hemor- 
rhoidal plexus may be seen beneath the 
mucous membrane if the mucosa is not 
scarred or swollen from edema. The blood 
vessel supplying both the internal and the 
corresponding external hemorrhoid lies 
in the submucous layer beneath a fold 
of rectal mucosa- The artery within the 
fold can be easily palpated and frequently 
the pulsations may be seen. A large vein 
is adjacent to the artery. The fold of 
rectal mucosa containing the artery and 
its accompanying vein comprise a pile 
pedicle; the artery is termed the pedicle 
artery, and the vein, the pedicle vein. 

The anal mucosa extends from the ano- 
rectal ring to the valves of Morgagni or 
anocutaneous line. The mucous membrane 
consists of several layers of cuboidal 
epithelium and is of a dark plum-like 
color because of the underlying venous 
plexus. While the rectal and the anal 

* The material for this paper has been gathered from the ' 
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mucosa are not sensitive to pain from 
traurna, the mucosa is extremely sensitive 
to stimuli from traction or distention. 
The skin-like lining of the anal canal 
extends from the valves to the perianal 
skin. It is dull, white, smooth, adherent 
to the subjacent tissue and is extremely 
sensitive. It contains modified squamous 
or transitional epithelium which has the 
structure of skin, except that it does not 
contain hair follicles or sweat glands. 
The submucous space is situated in the 
anal canal lying between the mucous 
membrane and the internal sphincters and 
there are numerous veins within it adjacent 
to the anal mucosa. These veins, together 
with a variable amount of fibrous tissue, 
form the internal hemorrhoidal plexus. 
This plexus should be distinguished from 
the internal hemorrhoidal mass which 
consists of the internal hemorrhoidal plexus 
and its mucosal covering. 

The anal canal is encircled by the 
sphincter muscles. The external muscle 
is a thick, powerful, voluntary muscle 
and in patients with prolapsed internal 
or thrombotic external hemorrhoids pain 
is due to spasm of this muscle. The external 
hemorrhoidal plexus lies on the anterior 
surface of this muscle. Above, the muscle 
is separated from the superficial external 
fibers by a well defined intermuscular 
septum; it is separated from the lower end 
of the internal sphincter muscle by the 
insertion of the longitudinal muscle of 
the anal canal. 

The diagnosis of internal hemorrhoid 
is not always easy or obvious. The patient 
gives a history of pain associated with 
defecation and occasionally there is a 
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history of the internal hemorrhoid pro- 
truding through the anus. Diagnosis from 
external inspection alone is usually not 
possible, unless the hemorrhoids are pro- 
lapsed. The soft, compressible, internal 
hemorrhoid is usually not discernible by 
palpation with the gloved finger alone, 
and in order to make a definite diagnosis, 
the anal canal should be examined visually. 
Proctoscopic examination of the lower 
rectum in the knee-chest position will 
show the presence or absence of internal 
hemorrhoids in the majority of cases. 
The patient is requested to bear down 
and the examiner everts the anal orifice 
bringing the internal hemorrhoids, if pre- 
sent, into view. The size of the hemorrhoid 
will var}"^ with the degree of venous 
distention. 

The pain associated with the hemorrhoid 
is produced by spasms of the external 
sphincter muscle due to inflammatory 
edema from the mucosal fissures, thrombus 
formation, or strangulation of the internal 
hemorrhoids. The degree of pain varies 
with the severity of the spasm. The veins of 
the hemorrhoidal plexus and the adjacent 
soft parts may become secondarily infected 
and the result may be chronic inflammation 
and thickening. In addition to the dilata- 
tion of the venous channels, there is 
swelling and edema of the overlying soft 
parts. Such hemorrhoids are especially 
painful during and immediately after 
defecation. 

Thrombosed external hemorrhoids are 
usually best seen immediately after defeca- 
tion and are frequently very painful. 
Their size depends upon the degree of 
venous distention. Small thromboses usu- 
ally consist of clots within the lumen 
of the veins of the external hemorrhoidal 
plexus. Some of these rupture into the 
perianal region with the formation of 
extensive thrombi. Occasionally, some of 
the small clots resolve without treatment. 
When the discomfort is intense, relief may 
usually be obtained by releasing the clot. 
Thrombotic hemorrhoidal masses which 
have prolapsed are best treated conserva- 


tively, until the Inflammatory edema and 
secondary infection abate. Surgical proce- 
dures may then be indicated. When the 
prolapsed hemorrhoid has become com- 
pressed by the spasm of the external 
sphincter a vicious cycle results. The 
spasm of the external sphincter interferes 
with the hemorrhoidal circulation so that 
the hemorrhoid gradually becomes swollen, 
discharge results, and eventually sloughing 
occurs; the more extensive the physio- 
pathologic change in the hemorrhoid, the 
greater the external sphincter spasm. 
Pain may increase in severity and may 
become intolerable so that it is often 
necessary to administer a low spinal 
anesthesia to break the reflex arc and give 
relief. Sloughing may progress and a 
spontaneous cure of the hemorrhoid may 
result, but this does not happen frequently 
and should not be anticipated. The patient 
should be treated with bed rest and given 
a low residue diet. Relief usually obtains 
with the use of continuous hot moist 
compresses and a heat tent. Local use of 
one of the cocaine derivative preparations 
also may be comforting. Three weeks after 
the onset of the illness, after all the acute 
symptoms have subsided, the hemorrhoids 
may be removed by surgery. 

A low spinal anesthesia has been found 
to be the most satisfactory anesthetic. 
It may be given easily and quickly and is 
less traumatizing. Caudal anesthesia does 
not always completely relax the anal 
sphincter. Sacral anesthesia requires multi- 
ple punctures, and at times some of the 
foramina may be difficult to find. Too, 
after sacral anesthesia is given, it may 
require some time before anesthesia is 
complete. In low spinal anesthesia the 
relaxation of the anal sphincter is pro- 
found. The same degree of relaxation 
cannot be obtained by other than very 
deep general anesthesia, which may be 
followed by vomiting and general dis- 
comfort, and rectal bleeding may also be 
induced. Dilatation of the rectal sphincter 
IS a very profound respiratory stimulant, 
and the excessively deep inspirations which 
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result may occasion the inhalation of too 
great a quantity of the general anesthetic 
agent if it is used. The relaxation afforded 
by spinal anesthesia is very important 
and permits the operation to be performed 
with a minimum of trauma. Convalescence 
is therefore more rapid and comfortable. 
There is practically no untoward post- 
operative anesthetic reaction, and nausea 
and vomiting are usually absent. 

Preoperative purge is omitted, hence 
soiling and obstruction of the operative 
field does not occur. The patient receives 
the usual preoperative sedation. An hour 
or two hours before the operation an 
enema of a 5 per cent solution of sodium 
bicarbonate is given and continued until 
the return flows clear. Two or three wash- 
ings usually suffice. 

A modified Jones position (that is a 
lithotomy position with the legs straight 
up) has been found to be the most suitable 
for the operation. The table is placed in a 
slight degree of reverse Trendelenburg. 
The modified Jones position is neither 
tiresome nor harmful to the patient. By 


sation of blood into the muscle or rupture 
of muscle fibers, and the postoperative 
pain is lessened. This has been particularly 
noted when a spinal anesthesia has been 
used. After the sphincter is satisfactorily 
dilated, a large sponge is placed into the 
rectal canal above the hemorrhoidal masses 
to stop any fecal seepage. 

The tab of skin corresponding with the 
hemorrhoid showing the greatest tendency 
to prolapse is grasped with an Allis clamp 
and pulled laterally from the anus. The 
Allis clamp acts as a lever to dislocate 
the hemorrhoidal mass outward over the 
end of the gloved finger which is used as a 
fulcrum. This tension causes the anal 
mucosa covering the internal hemorrhoid 
to be displaced outside the anal canal. 
The hemorrhoidal mass is grasped with a 
T clamp. Further traction brings into view 
a longitudinal fold of rectal mucous 
membrane and fully exposes the hemor- 
rhoidal plexus with its pedicle. The pedicle 
vein is clearly visible and the pedicle 
artery can be easily palpated. A No. 000 
chromic catgut suture ligature is placed 


having the legs straight up, pressure 
upon the popliteal space is avoided, and 
easy access to the operative field is per- 
mitted the surgeon, his assistant, and the 
nurse. The slight degree of reverse Tren- 
delenburg brings the primary hemorrhoids 
more fully into view, and also distends the 
secondary hemorrhoids, w^hich might ordi- 
narily not be visible in the jack-knife or 
Sim’s position. 

The operative field is surgically pre- 
pared and draped. Dilatation is always 
done as a preliminary procedure to any 
hemorrhoidectomy. It should not be a 
rough, hasty, traumatizing tearing of the 
mucous membrane and muscle; instead, the 
sphincter should be slowly and carefully 
divulsed with a gentle adequate stretching 
of the part. The subcutaneous portion of 
the external sphincter is divided in those 
patients who have a contracted anal ring, 
or where scarring of the ring prevents 
dilatation. If the sphincter^ is properly 
and adequately dilated, there is no extrava- 


around the pedicle at a distance from 
the hemorrhoidal plexus; it encircles the 
vessels and is tied snugly. No untoward 
effects have been noticed from the ligation 
of the arterj^ and vein. The suture ligature 
is repeated on each side of the hemorrhoidal 
plexus just within the mucocutaneous 
line but avoiding the skin and deeper 
structures. The second suture ligature 
catches the circular veins which com- 
municate between the hemorrhoidal plex- 
uses; thus, all tributary vessels and all 
branches are ligated. The T clamp is now 
removed. By proper manual retraction 
the assistant maintains the operative field 
in view. A small transverse incision is then 
made at the mucocutaneous junction of 
the exposed hemorrhoid. The free edge 
of the incised mucous lining is undermined 
along the entire length of the underlying 
hemorrhoidal plexus with a small, blunt, 
curved, flat-bladed scissors. A longitudinal 
incision is then made with the blunt 
straight scissors along the midline of the 
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mobilized flap so that the long axis of the 
incision is parallel to the long axis of 
the bowel. The mucous membrane is then 
dissected free laterally, in both directions 
from the underlying exposed veins. Dissec- 
tion with the points of the scissors is 
usually necessary to free the mass com- 
pletely of dilated and tortuous veins. 
Very little bleeding is produced during 
this dissection because of the previously 
placed suture ligatures. The hemorrhoidal 
plexus of veins is now removed and the 
sphincter muscle is exposed. 

An Allis clamp is applied to the skin 
over the distended external hemorrhoid. 
While traction is exerted inward with the 
Allis clamp an incision is made in the skin 
of the anus on both sides of the Allis and 
extends from the anocutaneous line to the 
outer border of the distended external 
hemorrhoidal plexus. The incisions are 
made so that they meet at their outer 
extremities outlining a v-shaped section of 
tissue over the external hemorrhoidal 
plexus. Starting at the apex of the v, 
the tissue is dissected. The tissue dis- 
sected includes the skin and that part 
of the external hemorrhoidal plexus cor- 
responding with the internal hemorrhoid 
which is being removed. The operative field 
is now covered with two flaps of mucosa. 
If the flaps are too redundant, they should 
be trimmed to the desired width. The 
mucosal flaps are approximated with No. 
000 chromic catgut, and the skin incision is 
also closed with a continuation of this 
suture. A quarter of an inch v-shaped 
defect is left for drainage to insure against 
the collection of fluid and resulting infec- 
tion and breakdown. The rectal sponge is 
now removed. No plug, tube, or drain is 
inserted into the anal canal, since this 
would produce rhythmical contractions of 
the sphincter in an attempt to expell the 
foreign body, thus resulting in sphincter 
spasm and pain which becomes increasingly 
more severe. The perineal area is washed 
with warm water and a sterile perineal 
pad is applied. 

The patient is returned to bed and is 


given a regular low residue diet as toler- 
ated. Fluids by mouth are not withheld. 
No attempt is made to constipate the 
patient. If the patient has not had a bowel 
movement by the third day and there is 
discomfort, a small retention enema of 
warm oil may be given but it is not often 
necessary. In warm weather these patients 
may take half-hour Sitz baths four times a 
day beginning on the first postoperative 
day. In cool or cold weather, hot moist 
compresses are applied four times a day 
for half an hour. The patients are per- 
mitted to be out of bed and walking around 
twent3Mour hours after the operation. 
After forty-eight hours, nearly all the 
postoperative edema has abated. About 
90 per cent of these patients maj'' be dis- 
charged on the third or fourth postopera- 
tive day. The incidence of postoperative 
pain has been so little that morphine has 
only rarely been used, and then, one or two 
doses will usually suffice. 

COMMENT 

There are several advantages to the 
described method of hemorrhoidectomy^ 
by ligation. First, perfect hemostasis is 
assured by the ligation of the pedicle 
vessels and the circular veins and this 
provides a dry field for dissection. No 
case of postoperative hemorrhage has 
occurred. Second, there is no sacrifice 
of any rectal mucosa and all or as many 
hemorrhoids as desired may'^ be removed 
at one operation. The patient is thereby'^ 
spared the discomfort of a second or even 
a third operation. Third, the sensory^ nerves 
of the anus and the subcutaneous external 
sphincter muscle are distal to the point of 
ligation. Thus, these sensitive tissues are 
excluded from the ligation, sphincter spasm 
and pain are thereby avoided. Fourth, 
because there is no loss of mucosa there 
need be no fear of subsequent stricture 
formation. Not a single case of stricture 
was seen. The two flaps of healthy mu- 
cosa coyeri^ the raw surface agglutinate 
promptly. The edges unite rapidly and 
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leave only a very fine longitudinal scar 
hardly visible or palpable six months 
after the operation. Patients thus treated 
will be found to have very little local 
reactionary edema, and healing progresses 
with the minimal discomfort or pain. 

The only disadvantage of the procedure 
described is that it takes a little longer 
(about fifteen minutes) than the other 
recognized and accepted types of hemor- 
rhoidectomy, but the operating time does 
not exceed forty-five minutes. The final 
results, however, more than justify the 
extra time required. 


The author wishes to acknowledge his in- 
debtedness to his associate residents in surgery 
at Charity Hospital, Dr. J. Rickies and Dr. 
M. E. Smith for their cooperation; to Dr. 
Frederick F. Boyce of the Independent Surgical 
Service for his constant encouragement; and to 
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help in preparing this paper. 
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Constipation may be a general medical problem, a gastroenterologic 
problem or a proctologic problem. If the passage of hardened feces results 
in development of an anal fissure, the management is certainly proctologic. 

From “Ambulatory Proctology’’ by Alfred J. Cantor (Paul B. Hoeber, 
Inc.). 
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ABSENCE OE THE VAGINA. UTERUS, RIGHT KIDNEY AND 
URETER AND ECTOPIC (PELVIC) LEFT KIDNEY 


S. L. ScHREIBER, M.D. AE 

BAKERSFrELD, 

T he urinary and reproductive systems 
are intimately associated in develop- 
ment. Both arise from the mesoderum 
of the intermediate cell mass (nephrotome), 
which unites the primitive segments with 
the lateral layers of somatic and splanchnic 
mesoderm. Therefore, coincident anomalies 
of both systems are common. 

In vertebrates, three distinct types of 
excretory organs develop successfully, one 
caudad to the other. The first or pronephros 
develops at the fourth week of fetal life 
from the seventh to the fourteenth nephro- 
tomes, and degenerates at the fifth week. 
The mesonephros or Wolffian body devel- 
ops from the tenth to the twenty-sixth 
nephrostome segment at the fourth week 
before the pronephros disappears. 

The developing mesonephric tubules be- 
gin differentiating and expand and bulge 
ventrally into the coelom thus producing 
on each side of the dorsal mesentery of the 
mesonephros, the longitudinal urogenital 
fold or ridge which extends from the fourth 
cervical to the third lumbar segment.^’®’'*^ 
This ridge becomes divided into a lateral 
mesonephric fpld, the aniage of the Miil- 
lerian ducts, and a 'medial genital fold, the 
aniage of the genital gland. As the cranial 
portion of the mesonephros degenerates, 
the urogenital fold passes lower into the 
body cavity, unites in the midline and 
forms the genital cord. Each mesonephric 
tubule unites with the pronephric duct, the 
vestigial remnant of the pronephros, to 
form the Wolffian or mesonephric duct. 
The Caudal end of this duct is the ureteral 
aniage or bud of the collecting system of 
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the permanent kidney (ureter, pelvis, 
calices, collecting tubules). 

The Mullerian duct or precursor of the 
Fallopian tube, uterus and vagina is laid 
down in the third thoracic segment in each 
urogenital fold, the first month of fetal 
life in the lo mm. embryo. This appears as 
an epithelial thickening lateral to the 
Wolffian body. The Wolffian bodies in the 
female become rudimentary. The Mullerian 
duct lengthens, grows caudally and de- 
scends toward the pelvis, and develops a 
lumen -in its growth. When the urogenital 
folds unite in the midline to form the 
genital cord, the lower or caudad portion 
of the Mullerian ducts fuse superficially 
first, to form the uterovaginal canal. The 
intervening septal wall becomes absorbed 
forming the normal uterus and vagina. 
The divided cephalic portion of the Mul- 
lerian ducts become the Fallopian tubes. 
This is the normal course of development. 

Abnormal malformations usually result 
from developmental inhibitions rather than 
aplasia or absence of structures. Char- 
acteristic malformations of the urogenital 
organs are obtained by total or partial 
agenesis of the anlages, and complete or 
incomplete non-fusion of the Mullerian 
ducts. Absence of both urogenital folds is 
incompatible with life. By the same token 
absence of both ovaries which develop from 
the genital ridge, or absence of both kidneys 
which develop from the caudal end of the 
mesonephric duct occurs only in non-viable 
monstem.®' « Felix," quoting von Winckel, 
has pointed out that complete absence 
of both Mullerian ducts with resultant 
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absence of tubes, uterus, and vagina never 
occurs in a living subject. Absence of one 
urogenital fold leads to total aplasia of the 
kidney and Miillerian duct on that side, 
and Felix^ states conversely that complete 
absence of one Mullerian duct occurs only 
in association with total absence of the 
urogenital fold, its organs and kidney of 
that side. 

The earlier literature quotes genital de- 
fects in association with absence of the 
kidney. Beumer, quoted by Radasch,‘b 
found thirteen associated genital defects, 
eight in females, in forty-eight cases of 
absent kidney between 1853 1878, This 

in the females, was reported as absence of 
one tube, half the uterus, or vagina. The 
ovaries were present. Eschaquet, in 1875,^ 
also quoted, described a case of non- 
development of the left kidney, ureter, 
ovary, tube and one-half the uterus. Polk,'/ 
in 1883, and also More similarly quoted*^ 
reported cases of absent kidney, ureter, 
uterus and vagina. Ballowitz*^ found sev- 
enty-three genital defects to 1893, forty-one 
in females in 213 cases of absent kidney. 
In five the uterus and tubes were both 
absent, in one the uterus and vagina were 
absent, in three the ovary was absent, and 
in three the tubes were absent. Buss, 
1899, quoted by Cullen in Dean Lewis, 
reported a case of genuine aplasia of one 
Mullerian duct and urogenital fold in which 
the vagina, uterus, right tube, right ovary, 
right ureter and right kidney were missing. 
Guthrie and Wilsons’ reported a similar 
case and Eismayer in Dean Lewis^ collected^ 
six cases of homoiateral absence of the 
kidney, ureter, ovary and Mullerian duct 
(tube, uterus, and vagina). In the entire 
literature prior to 1923 only twelve cases 
of unilateral absence of an ovary has been 
/ound.^ Adams, ^ in 1929, reported a case 
of congenital absence of the left kidney, 
ureter, uterus, tubes, broad ligament and 
^vagina. Collins,^ up to 1932, collected 581 
cases of congenital unilateral renal agenesia 
which among other associated abnormali- 
ties included 203 various degrees of defects 
of the female genitalia. Among these there 


Avere listed eleven cases of absent uterus 
and vagina, ten cases of absent tubes, 
ovaries and ligaments, one case of absent 
vagina, eight cases of absent female 
internal genitalia, one case of absent ex- 
ternal female genitalia, and three cases of 
absent round ligaments or a total of thirty- 
four cases with absent female structures. 
The preponderance of associated maIforma-\ 
tion of the female genitalia with congenital 
renal agenesia is due to the later develop- 
ment of the Miillerian duct in relation to 
the Wolfiian duct. Therefore, its opportu-"^ 
nity of undergoing malformation is in- 
creased. yCounsellor and Sluder* report 
thirty-five cases of absent vagina operated 
upon by them. Not one of the patients was 
reported as having absence of the uterus. 
Of the fifteen patients examined urolog- 
ically, six had congenital^ absent kidney, 
two had ectopic pelvic left kidneys, one had 
a duplicated left ureter, and six were 
normal. 

From the above it is apparently true that 
complete absence of a Miillerian duct is 
associated more frequently with partial 
absence of the urogenital fold since the 
lateral nephritic portion (kidney) is absent 
while the genital portion (ovary) is present. 
Such a condition often tends to produce 
a true unicorn uate uterus as illustrated by 
Shumacker,^® who collected twenty-seven 
such cases. True unicornuate uterus is an 
unusual abnormality and its association 
with renal agenesia is rare. The above is 
further illustrated by the marked fre- 
quency of isolated single kidney in com- 
parison. This has been variously determined 
to range from one case in 695 to one case in 
8,000 autopsies.®''*’^^’*® 

Ectopic kidney on the other hand is 
accounted for by the failure of the kidney 
to reach its definitive position.®-^® During 
the early intrauterine period the primitive 
kidney occupies a position in the region of 
the future true pelvic cavity. The actual 
migration of the kidney is slight and is 
completed at an early stage, for the kidney 
becomes fixed ivhile the ureter is still short. 

As a consequence of incomplete migration 
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the kidney may permanently assume an 
abnormal position and be arrested in the 
pelvic, iliac or lumbar region. Further 
apparent migration of the kidney is caused 
by the rapid growth of the body between 
the kidney and the vesical end of the ureter. 
The pelvic region is the most frequent site 
of an ectopic kidney. 

The Fallopian tubes (which are part oF 
the Mullerian ducts) are usually present in 
rudimentary form in most cases of absence 
of the uterus. This is the common form of 
defect, as in the case presented below and 
illustrates the developmental inhibition of 
the Mullerian duct. Here the Mullerian 
ducts are completely ununited and become 
widely separated. The Fallopian tubes 
resulting usually end blindly in the peri- 
toneum behind the bladder in the broad 
ligament. This is associated with partial 
absence of a urogenital fold, for the ovary is 
present. At times the median end of the 
tube may terminate in endometrial tissue, 
a miniature uterus capable of menstruation, 
which may even give rise to fibroid 
tumors, or the tube may become the 
seat of hematogenous infection. Such 
individuals as in the case presented, have 
well developed secondary sex character- 
istics. (Fig. I.) 

The following case is of particular inter- 
est because of several features which will 
be elaborated in the case presentation. The 
first is the unusual complaint of progressive 
loss of vision over a period of four years 
with no other associated symptom, and the 
accidental discovery of the true condition 
by routine e.xamination. The second is that 
the associated anomaly of an absent and 
an ectopic kidney was not recognized or 
suspected preoperatively, although with 
the methods available it should have been. 
This then, serves to reemphasize the ob- 
servation of numerous authors that cases of 
genital malformation require careful uro- 
iogic investigation, and vice xersa.. 

CASE REPORT 

C. V. C., a seventeen-year old white female 
was referred by an optometrist July 21, 1945, 


because of his inability to fit the patient with 
glasses and correct her vision. On fundoscopic 
examination he had noted a cloudy vitreous 
and he was unable to visualize the retina. 

This girl’s only complaint was failing eye- 
sight for one year. This on questioning was 
found to antedate progressively the past four 
years. The opinion of her family was that she 
had cataracts since there was a familial pre- 
disposition to this. Her occupation was that 
of fruit picker. 

The patient was delivered normally, in 
Arkansas, April 28, 1928, the second of three 
siblings and weighed nine pounds at birth. 
The sister was two years her senior, the brother 
five years her junior; both ^Yere normal. She 
was nursed at the breast and developed more 
rapidly than either of the siblings, speaking 
words at eleven months and walking at fourteen 
months. School was begun at six years of age 
and her progress was described as average. 
In 1941, at the age of thirteen she was examined 
routinely by the school doctor in Arkansas, 
and told her eyes were weak and that 
glasses were required. Nothing more was done 
at this time. At fifteen years of age her mother 
discussed menstruation with lier, she had not 
menstruated as yet, but since the mother began 
menstruating at sixteen, no undue alarm 
regarding menses was felt until recently. 
Her eye sight became progressively worse and 
in March 1945, she consulted an eye specialist 
in Arkansas. At this time she could not see 
to read, but glasses could not be fitted. In 
April, 1945, she arrived with her family in 
California to work as a farm hand. 

Inventory by symptoms were as follows: 
She had a good appetite, no food intolerance, 
no nausea or vomiting, regular bowel move- 
ments, no abdominal pain or tenderness and 
she had gained ten pounds the past three 
months. Respirations were normal; there was 
some dyspnea on exertion and some ankle 
edema for the past several months. She com- 
plained of nocturia two times for an unrecalled 
period. There was no polyuria, polj^phagia, 
lumbar pain, facial edema, dizziness, head- 
aches or paresthesias. She did not complain of 
spots before the eyes; objects were blurry and 
she was unable to read ordinary print for the 
past six months. She had never menstruated 
but had had lower abdominal cramps every 
month which began at fourteen years of age 
and lasted a day. At the end of a year the 
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cramps occurred every two months and this 
past year the cramps recurred every two to 
four months. When questioned whether she 


m good healtJi, developed cataracts at the age 
of twenty-nine and was operated upon in 
1940. Her mother’s brother was also operated 



Fig. I. Patieat C, V. C., illustrating normal feminine 
development; photo nine weeks postoperatively. * 


knew of her abnormality, she stated she 
thought she did. Her mother never knew of her 
defect. Her libido was apparently normal. 
She had kissed boys several times and had 
been caressed. Her past medical history re- 
vealed the usual childhood diseases including 
measles, mumps and pertussis; she had never 
been vaccinated. At the age of five months 
she had a carbuncle on her back which lasted 
two years and was incised once. There was no 
other surgery. 

The family history revealed a tendency to 
cataracts. Her mother now thirty-eight and 


upon for cataracts in 1945, after developing 
them in 1944 at the age of thirty-two. Her 
mother’s mother now seventy-two underwent 
a similar operation in 1923. Her father’s 
mother died of tuberculosis as did two aunts 
on the father’s side. There was no history 
of carcinoma or diabetes. Her father and 
mother were divorced twelve years ago and 
the mother had subsequently remarried. The 
sister had a normal birth of a baby while the 
patient was confined in the hospital. 

Physical examination revealed an excep- 
tionally well developed and veil nourished 


Photography by R. H. DeWitt. 
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seventeen year old white female. (Fig. i.) Her 
height was 156.2 cm. (61 M inches), weight 
68.1 Kg. (150 pounds), blood pressure 130/90, 


tenderness, herniations, or palpable organs 
were present. Inspection of the pelvic struc- 
tures revealed what first appeared to be an 



A B 

Fig. 2. Intravenous pyelogram illustrating single hypertrophied ectopic left kidney with tortuous ureter. Note 
the course of the ureter which seems to have its origin at the right border of the region of the third sacral 
vertebra. The lower pole of the kidney is at the third coccygeal vertebra. Pyelograms of ectopic kidneys are 
difficult since the dye is excreted so rapidly and the normal technic cannot be followed, a, two minutes after 
dye injected; n, seven minutes after injection of dye. 


pulse 80, respiration 18, temperature 99°f. The 
eyes appeared normal, there was no diplopia, 
nystagmus or strabismus; the pupils reacted 
to light and accommodation. Vision of the 
right eye was 20/300, of the left 20/200. With 
lenses this was corrected to 20/70 for the right 
and 20/60 for the left. Color tests tvere normal. 
Visual fields were not done. The vitreous on 
fundoscopic examination revealed numerous 
opacities and floaters, and on dilatation of 
the pupil the retina appeared somewhat 
reddish. The vessels xvere thin but not abnormal 
and the disc xvas pale and difficult to visualize. 
There was slight reddening of the nasal mucosa 
due to a recent upper respiratory infection. 
The tonsils xvere enlarged; the thyroid xvas not 
palpable. The breasts were full, pendulous 
and virginal. The lungs were clear and resonant, 
and the heart had what w'as thought to be a 
split systolic at the apex and later at the base, 
but this was not constant. The abdomen was 
obese, but otherwise negative; no masses. 


imperforate hymen. Absence of the vagina 
was established by inserting a catheter into 
the urethra and palpating the thin septum 
through the rectum. What w'as interpreted 
to be the uterus w^as palpated in the midline. 
In the left adnexa a non-tender, slightly boggj% 
smooth mass the size of a grapefruit w'as felt. 
This W'as interpreted to be an ovarian tumor. 
Laboratory w'orkup revealed negative W asser- 
mann and Kahn serological tests; urine xvas 
acid, specific gravity 1.020, negative for albu- 
men and sugar, and tw'O to three pus cells 
were found per high power field; blood count 
revealed 5,000,000 erythrocytes, 14.7 Gm. or 
88 per cent hemoglobin and 5,900 leucocytes 
with 70 per cent polymorphonuclears and 30 
per cent lymphocytes; the non-protein nitrogen 
was 35.8 mg. per cent, the upper limits of 
normal. X-ray of the pituitary revealed a 
normal sella turcica w'ith no evidence of erosion 
of the clinoid processes and no calcification 
or pathological disorder in the calvarium. 
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Basal metabolic rate was plus 24; this was 
thought to be increased due to apprehensive- 
ness and a slight elevation of temperature 



Fig. 3. View of introitus of reconstructed vagina. 


(gg°F.) The intravenous p3"elogram (Fig. 2) 
was performed several weeks postoperative)}' 
to establish conclusive!}' the absence of the 
right kidney and illustrate the ectopic pelvic 
left kidney. 

Since the diagnosis was made of an ovarian 
tumor which was considered to be responsible 
for her symptoms by a progressive pressure 
syndrome, it was believed that an exploration 
with a Baldwin type of vaginal reconstruction 
would be the simplest procedure. Accordingly, 
she was prepared for surgery including sulfa- 
suxidine administration and was operated 
upon August 10, 1945. The vaginal tract was 
first established according to the technic 
outlined by Baldwin and the abdomen was 
then opened. No uterus was present. Its 
position was occupied by the sigmoid and 
descending colon displaced to the right by a 
large retroperitoneal mass in the left pelvis, 
the size and consistency of a grapefruit. This, 
on exploring the retroperitoneum, was found 
to be a hypertrophied kidney. No kidney 
or ureter was found on the right, and no 
kidney in its normal location on the left. The 
right ovary was normal, the size of a golf 
ball and had a recently ruptured graffian 
follicle inch in diameter. The left ovary 
was elongated and sausage-like of the rodent 
variety, anterior and lateral to the kidney. 


accompanied by a tube adherent along what 
seemed to be the round ligament margin in the 
broad ligament. The right tube was similarly 
present and both ended in the posterior folds 
of the broad ligament. 

All the bowel, including the colon, was 
high due to a short mesentery. This made the 
desired loop of ileum somewhat short for 
drawing into the vaginal tract. However, 
staggering short horizontal incisions on both 
leaves of the mesentery provided an adequate 
means of adding length. There were numerous 
lymph glands in the mesentery up to 14 mm. 
in diameter and a specimen biopsied was 
diagnosed mesenteric lymphadenitis. The ap- 
pendi.v was also removed. 

The patients postoperative course was 
complicated by intestinal obstruction due to 
edema about the anastomosis which was 
treated with Wangensteen suction and sup- 
portive measures, sepsis, due to infection 
about the new vagina which w'as treated with 
penicillin and douches, and an episode of 
meteorism, due to improper diet which was 
treated with enemas and a Levine tube. Her 
lowest red cell count was 3,800,000 with 11.2 
Gm. (71 per cent) hemoglobin. This prior to 
discharge rose to 4,200,000 erythrocytes with 
82 per cent hemoglobin. Due to inadequate 
home facilities she was not discharged from 
the hospital until October 7, 1943, seven weeks 
after operation. She was very homesick and 
refused to eat and her weight on discharge 
was 1 18 pounds. Three weeks after discharge, 
her weight had increased to 126 pounds. The 
vagina was adequate. (Figs. 3 and 4.) 

On analysis, her symptoms could point to 
an aberrant chronic nephritis, perhaps of the 
tubular or mixed variety associated with a 
chronic uremic state due to retention of some 
toxic substance. The only supporting conten- 
tion for this is the progressive blindness and 
the recent transient ankle edema, nocturia, 
and weight gain, although the latter are not 
conclusive. Furthermore, this is not excluded 
by the apparently normal non-protein nitrogen 
determination, which occurs in chronic tubular 
nephritis, and normal blood pressure which also 
occurs here. Again the specific gravity of the 
urine is fairly high, but no albumin is present. 

COMMENT 

The importance of removing external 
stigmas of abnormality in these patients 
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and thereby permitting adjustment to their 
deep sense of inferiority, provides them 
with an opportunity perhaps to enter 


to the perineal floor. The intestinal septum 
was obliterated by a crushing clamp. The 
criticisms advanced for this method was 



Fig. 4. Lipiodal iniection of vaginal tract. 


matrimony, but essentially to develop 
normally in the social group. This has been 
emphasized by Graves* and others.^’® The 
choice of a surgical procedure which would 
be consistent with optimum results includ- 
ing low morbiditj’- and mortality has its 
advocates. 

The operations evolved in artificial 
vagina are briefly listed. Mackenrodt 
created a vagina by mucosal transplants. 
He burrowed between the rectum and 
urethra and transplanted flaps of vaginal 
mucosa from other patients. Graves lined 
the separated pouch with an epithelial 
surface obtained by turning in flaps from 
the labia minora and skin from the but- 
tocks. Baldwin created a vagina from the 
small intestine, if necessary from the 
sigmoid. The vaginal cavity was first 
prepared; then the abdomen was opened 
and a loop of small intestine resected and 
closed but left attached to the mesentery 
for blood supply, and the anastomosis 
completed. The free loop was drawn 
through the pelvic peritoneum and sutured 


that the hazards of surgery were increased 
by entering the peritoneal cavity and the 
loop of small intestine continued to secrete. 
Also the loop retained selective absorption 
for certain noxious products as bichloride 
which may be used in douches. Schubert 
created a vagina from the rectum. The 
rectum was dissected beginning from the 
anus, and the coccyx extirpated. The rec- 
tum was then severed, the distal end closed 
and the anal end pushed into the prepared 
vaginal orifice. The proximal end of the 
rectum was drawn down through the 
sphincter and sutured to the skin. This 
method obviated the previous criticisms. 
Mclndoe and Counseller created a vagina 
from skin grafts. They implanted and fixed 
split thickness skin grafts in the prepared 
vaginal pouch by means of a special 
torpedo-shaped vaginal mold wTich was 
left in place for fourteen days. 

As regards prognosis, the condition of 
single kidney is not a serious menace to life. 
Collins* has shown that of 581 cases of 
unilateral kidney, 381 or 65 per cent were 
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adults with an average age of forty years 
and 68.3 per cent of the patients died of 
diseases totally unrelated to the genito- 
urinary system. However, there is a 
definite hazard to the solitary kidney for it 
is frequently the site of disease^® and these 
patients offer poorer prognosis when genito- 
urinary tract disease is present. Under the 
stress of carrying on all the excretory 
function, the sole kidney may readily 
become affected by nephritis, calculus or 
infection as pointed out by numerous 
authors. Of series compiled, upwards 
of 42 per cent of the cases showed lesions 
of the solitary kidney. “ Again, these pa- 
tients do not tolerate extensive surgery on 
the urinary tract, and in many instances 
surgical removal of the single kidnejf has 
met with inevitable disaster. 

Addenda. On November 14, 194^, the non- 
protein nitrogen was 27,2 mg. per cent, blood 
pressure was 120/80, and the patient’s weight 
was 124 pounds. Visual examination as 
reported by the optometrist showed some 
improvement, correction to 20/60. Before a 
complete examination could be done by the 
ophthalmologist, she left town suddenly. 

CONCLUSIONS 

r. A case of absent uterus, vagina, right 
kidney and ureter and ectopic pelvic, left 
kidney is presented. The complaint the 
patient had was a progressive loss of vision 
over a four-year period. 

2. The embryological process of devel- 
opment of the female genitalia and urinary 
tract is described. 

3. Although absence of the vagina was 
diagnosed, the remaining anomalies were 
not discovered until the patient was 
operated upon. After a somewhat com- 
plicated postoperative course, recovery was 
complete. 

4. It is stressed that genital and urinary 

anomalies occur concomitantly since they 
have a common embryological origin. 


Defects of the genitalia are usually accom- 
panied by anomalies of the urinary system. 
This does not necessarily follow for defects 
of the urinary system. Absence of one 
system of structures should lead to careful 
investigation and study of the other. 
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HEMATOMA OF THE RECTUS ABDOMINIS MUSCLE 


REPORT OF A CASE AND ANALYSIS OF 100 CASES FROM THE LITERATURE 

Jacob M. Teske, m.d.* 

Surgeon (Reserve), United States Public Health Service 
NORFOLK, 


H ematoma of the rectus abdominis 
muscle is a definite clinical entity 
with more or less constant basic 
symptoms and physical findings. It was 
known to the ancient Greek physicians. As 
recorded by Maydl/® Hippocrates made 
accurate descriptions of this condition; 
Galen also described it. It is due to a rup- 
ture of the fibers of the rectus abdominis 
muscle or to a tear in one of the epigastric 
vessels with hemorrhage into the sheath of 
the rectus muscle. Pain, tenderness, rigid- 
ity, and the appearance of an abdominal 
mass follow. It is of great interest, clinically, 
because it very closely simulates and is 
sometimes indistinguishable from acute 
intra-abdominal conditions. In order to 
obtain more specific knowledge of this 
disease, lOO cases (including the case 
reported here) have been collected from the 
more recent literature and studied in detail. 

CASE REPORT 

J. T. W., a white male, age elghty-one, was 
admitted to the Birmingham Baptist Hospital 
on the surgical service of Dr. Earle Drennen 
on March 4, 1940. One day prior to his admis- 
sion to the hospital he got pain in the left 
lower quadrant following a slight paroxysm 
of coughing. Soon after the pain started he 
noticed a mass in the abdomen. The pain 
gradually increased in intensity and continued 
until he was admitted to the hospital. No 
vomiting, but nausea was present. 

He was well developed and well nourished. 
His temperature was I02°f., pulse 88, and 
respiration 28. The systolic blood pressure 
was 155, and the diastolic blood pressure was 
90. Examination of the head and neck revealed 
that there were no abnormal findings present. 
The heart had a slightly irregular rhjthm, oc- 
casional extrasystoles being present. The 


VIRGINIA 

lungs were resonant and no rales were present. 
A firm, smooth, and moderately tender mass 
was felt in the left lower quadrant of the abdo- 
men extending from a little above the level 
of the umbilicus to the symphysis pubis. 
This mass was immovable and did not move 
with the diaphragm on respiration; rigidity 
of the left rectus muscle was also present. 

There was a trace of albumin in the urine, 
the specific gravity was 1.020, and there 
were no pus cells, red cells, or casts present. 
The hemoglobin was 82 per cent, the red blood 
count was 4,200,000 and the leukocyte count 
was 1 5,000 with 83 per cent polj’^morphonuclear 
leukocytes. 

The diagnosis of an acute surgical condition 
was made and he was operated upon by Dr. 
Earle Drennen. Under spinal anesthesia a 
low left rectus incision was made. When the 
subcutaneous tissue was severed a dark dis- 
coloration was seen as the anterior sheath 
of the rectus abdominis muscle was approached. 
The diagnosis of a hematoma in the rectus 
sheath was made at this point. The rectus 
sheath was opened and a major portion of the 
rectus abdominis muscle was found ruptured 
transversely with the presence of a large 
hematoma. Upon the evacuation of this clot 
a large branch of the Inferior epigastric artery 
started to bleed actively. This artery was 
ligated and the incision closed in layers with 
drainage. The torn ends of the rectus muscle 
were very friable and no attempt was made to 
suture them together. The peritoneum was 
not opened, for exploration of the peritoneal 
cavity was not considered indicated. 

He had a smooth convalesence, and on 
March 19th, fifteen days after his operation, 
he was discharged as cured. 

ETIOLOGY 

The etiology of this condition is not clear. 
It occurs rather infrequently in civilian 

United States Coast Guard. 


On active duty with the 
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practice, but in military practice, where 
men are subjected to training which causes 
a severe strain on the abdominal muscles, it 
may be more common. However, the symp- 
toms are milder in young muscular indi- 
viduals, and the hematoma usually is 
relatively small. 

While it is relatively uncommon in any 
race, it is extremely rare in the colored 
race. Only four cases (4 per cent) in this 
series of 100 cases were reported as having 
occurred in the colored race. 

It occurs much more frequently in women 
than in men, the ratio is about 3:1. In this 
series there were seventy-two females and 
twenty-seven males; in one instance the sex 
was not given. 

Hematoma of the rectus muscle may 
occur at any age during adult life. The 
age ranged from seventeen to eighty-three 
years, while the average age was 46.8 years. 
Table i gives the distribution of age accord- 
ing to decades. 

Table i 

DISTRIBUTION or AGE ACCORDING TO DECADES 


Age 

No of 
Cases 

0 to ID 

0 

10 to 20 

2 

20 to 30 

12 

30 to 40 

19 

40 to 50 

18 

50 to 60 

J 3 

60 to 70 

19 

70 to 80 

5 

80 to 90 

2 

Age not given 

10 

Total 

100 


In 1923, Hilgenreiner^ classified this 
condition into two groups, those patients 
who have normal musculature, and those 
who have disease of the rectus muscle. He 
included subgroups under the first class, 
those due to direct trauma, and those due 
to indirect trauma. Under the second group 
he included three subgroups, those occur- 
ring during pregnancy or labor, those 
occurring as the result of disease, and those 
occurring in elderly individuals. 

From an etiologic point of view the types 
of cases in this series of 100 cases may be 


divided, most conveniently, into four 
groups. (Table 11.) 


Table ii 

CLASSIFICATION ACCORDING TO ETIOLOGY OF CASES OF 
HEMATOMA OF THE RECTUS ABDOMINIS MUSCLE 



Cases 

i. Traumatic 

19 

(a) Internal violence (16 cases) 

(b) E\tcrnal violence (3 cases) 


2. C.-ises associated with pregnancy 

22 

(a) Pregnancy (16 cases) 

(b) Labor (3 cases) 


(c) Piierperium (3 cases) 



3. Cases occurring during the course of a disease. 6 

(a) Influenza (5 cases) 

(b) Blood dyscrasia (i case) 

(c) Typhoid fever (i case which is included 
witli those cases associated with preg- 
nancy) 

4 Idiopathic . 53 

Total . 100 

In the first group those patients are 
classified who apparentl}'^ have normal 
musculature and are otherwise healthy 
individuals. The occurrence of the rupture 
of the rectus muscle is due to violence. 
This may be due to either internal violence 
caused by muscular exertion as lifting, 
jumping, etc., or to external violence which 
is caused by an external force as a blow or a 
fall on the abdomen. Nineteen cases in 
this series fall into the first group, sixteen 
cases of these were due to internal violence 
and three cases to external violence. Of 
those cases which were due to internal 
violence most of them were caused by lift- 
ing or jumping, while of those due to 
external violence, one was caused by a 
dive into the water and the other two were 
caused by a kick in the abdomen. Wohlge- 
muth^® collected 127 cases from the litera- 
ture, and a large majority of those cases 
(107 cases) were traumatic due to internal 
violence. The majority of the cases due to 
trauma occurred in young adult males, 
many of whom were soldiers or athletes. 
Many cases of this same type were reported 
by European military surgeons. There also 
have been reported a number of series of 
cases (Bowers and Richard, and Fruin and 
McLaughlin,'-®) which occurred among 
soldiers and sailors in this country during 
World War II. 
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In the second group those cases are 
classified which are associated with preg- 
nancy. Twenty-two cases occurred in this 
group, sixteen during pregnancy, three 
during labor, and three during the puer- 
perium. There was a preponderance of 
cases in the multipara, especially those 
who have had a large number of children. 

The third group constitutes that group 
of cases occurring during the course of a 
disease which causes degeneration of the 
rectus muscle. Five cases occurred during 
an attack of influenza, and one case had a 
blood discrasia. Another case occurred 
during an attack of typhoid fever; this 
patient was also pregnant and is included 
with those cases associated with pregnancy. 

In the fourth group are those for which 
there is no apparent cause for a rupture of 
the rectus muscle to occur. In this group 
rupture of the rectus muscle usually occurs 
spontaneously or with slight exertion as 
coughing or turning in bed. Most of these 
cases occurred in elderly individuals, al- 
though, one case occurred at the age of 
twenty-eight, and other cases occurred 
between thirty and forty years of age. 
Many of these cases are probably due to 
degenerative changes in the arteries or 
muscle tissue which are common in advanc- 
ing age. Fifty-three cases occurred in this 
group which represents more than half of 
the total number of cases. 

DIAGNOSIS 

Hematoma of the rectus abdominis 
muscle was not frequently diagnosed cor- 
rectly before operation. In this series only 
seventeen cases were diagnosed correctly 
before operation. Culbertson^ collected 
forty-one cases from the literature and in 
only three of those cases was a correct 
diagnosis made, while in two others it was 
suspected. 

In the differential diagnosis of this con- 
dition one must think of both intra- 
abdominal conditions and lesions of the 
abdominal wall. Of the lesions of the ab- 
dominal wall the most common lesions for 
which a hematoma might be mistaken were 


listed by Halperln'’ as irreducible hernia, 
sarcoma, desmoid, and fibroma and less 
common ones as gumma of the rectus mus- 
cle, actinomycosis, and tuberculosis. 

Hematoma of the rectus muscle was 
variously diagnosed as shown in Table in. 
It is interesting to note that in those cases 
which were diagnosed incorrectly only in 
one case was a diagnosis of a tumor of 
the abdominal wall made, and in another 
case one was considered. Five cases were 
diagnosed as ventral hernia, fifty-five cases 
were diagnosed as intra-abdominal condi- 
tions, while one case was diagnosed as 
tetanus. 

Table in 

LIST OF DIAGNOSES MADE IN CASES OF HEMATOMA OF THE 
RECTUS ABDOMINIS MUSCLE 

Cases 

Hematoma of the rectus muscle (correctly diag- 


nosed) 17 

Ovarian cyst 22 

Appendicitis 12 

Ventral hernia 5 

lutes inal obstruction 3 

Gallbladder disease 2 

Malignant tumor of the abdomen 2 

Ectopic pregnancy 1 

Tetanus i 

Desmoid tumor i 

Hydronephrosis i 

Twin pregnancy 1 

Miscellaneous conditions 12 

Diagnosis not given 20 

Total 100 


While the diagnosis of this condition in 
most cases is not extremely difficult, the 
error in diagnosis is usually due to the fact 
that the condition is not kept in mind and 
given proper consideration in the differen- 
tial diagnosis. In some cases, however, it is 
most difficult to differentiate it from intra- 
abdominal conditions. 

A careful history is essential in making a 
correct diagnosis. The most common story 
was that the patient had a paroxysm of 
coughing following which he experienced a 
severe pain in the abdomen. Patients with 
abdominal pain following exertion or injury 
of the abdominal wall, regardless of how 
trifling It may have been, must be suspected 
of the possibility of having a hematoma of 
the rectus muscle, particularly if there is a 
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mass present. Occasionally the mass was 
noted to steadily increase in size. A number 
of patients complained of having a sensa- 
tion as if something tore in the abdomen. 

Sevent5r.eiglit patients in this series had 
a palpable mass present. The mass does not 
move up and down with respiration, and 
when the abdominal muscles are contracted 
as in raising the head the tumor may 
become more prominent, and also be- 
comes fixed while previously one ma}'^ have 
been able to move it slightly from side to 
side. In a few cases a groove was palpable 
which apparently was the space between 
the retracted ends of the ruptured muscle. 

Forty-nine patients had definite abdomi- 
nal rigidity which was either localized to 
the quadrant where the lesion was located 
or involved the entire affected side of the 
rectus muscle, although, in some cases there 
was generalized abdominal rigidity present. 
Seventy-one patients had tenderness pres- 
ent; this also was either localized or gen- 
eralized; twenty-three patients had nausea 
and only fifteen had vomiting. 

The most common symptom was pain, it 
was reported present in all cases except 
three, and one of those patients was 
comatose during the onset of the condition. 
The pain ranged all the way from a mild 
and dull pain to a very severe and sharp 
pain. In some cases the pain was generalized, 
but in others it was localized to the lesion. 

Manj'^ patients had an expression of being 
in distress and appeared acutely ill. In 
many patients there was a weak, rapid 
pulse with pallor and a cold perspiration 
or other signs of shock depending upon how 
much loss of blood there was into the rectus 
sheath. Some patients moved with extreme 
caution and protected the abdorninal 
muscles. Breathing was more thoracic in 
type, particularly when asked to take a 
deep breath they guarded against using the 
abdominal muscles. 

In nearly all cases, in which the blood 
count was reported, there was an increase in 
leukocytes; the average leukocyte count 
was 11,600, while the highest count ob- 
served in any case was 18,600 with 78 per 


cent polymorphonuclears. Platelet count, 
bleeding time, and coagulation time were in 
all cases, when reported, within normal 
limits. The temperature ranged from 97° to 
i02°F., the average was 99.5°f. The average 
systolic blood pressure was 154, and the 
average diastolic blood pressure was 88. 
The highest systolic blood pressure re- 
ported in any patient was 232, and the 
highest diastolic blood pressure reported 
U'as 1 32. The blood pressure is probably the 
same as that of the average group of pa- 
tients in this age group. 

Ecchymosis was observed in a number of 
patients, but it usually was a rather late 
sign, and therefore of only limited diag- 
nostic value. It was observed in twentj^- 
one patients in this series; the average time 
between the onset of symptoms and the 
appearance of the discoloration was four 
days, although, in a few cases the ec- 
chymosis was present when the patient 
was first seen. In one case the discoloration 
first appeared on the tenth day following 
the onset of the symptoms. In one case the 
discoloration occurred on the scrotum and 
in two cases it occurred on the labia majora. 
In the case in which the scrotum was in- 
volved and in one of the cases in which the 
labia majora was involved the discoloration 
occurred only on that side of the middle line 
on which the hematoma was located. 

ANATOMIC CONSIDERATIONS 

There are certain points in the anatomy 
of the abdominal wall which deserve special 
consideration. The rectus muscle is covered 
anteriorly by a strong fibrous sheath on its 
entire length. Posteriorly there is a fibrous 
sheath present only on its upper two-thirds, 
while on its lower third, the area below the 
Ilnea semicircularis (fold of Douglas), there 
is no fibrous sheath present. This anatomic 
arrangement is significant for a hematoma 
occurring in the lower third of the rectus 
muscle may dissect laterally between the 
aponeurosis of the transversus abdominis 
and the transversalis fascia which covers 
the peritoneum. Likewise it is anatomically 
possible for a hematoma to cross the mid- 
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line below the linea semicircularis, for in 
this portion there is no dense fibrous tissue 
between the right and left recti as there is 
in the linea alba in the upper part of the 
abdomen. On the other hand a hematoma 
occurring above the linea semicircularis is 
definitely limited laterally and at the mid- 
line by the strong fibrous union of the 
rectus sheath and the aponeuroses of the 
external oblique, internal oblique, and 
transversus, both in the midline and the 
lateral margin of the rectus. However, 
a hematoma in the upper part of the rectus 
muscle may extend downward in the sheath 
of the rectus to below the linea semi- 
circularis. 

Wickliffe^"* reported a case in which a 
hematoma below the linea semicircularis 
had dissected laterally beyond the edge of 
the rectus muscle. In two cases, reported 
by Perman and Zohman,”’*® the hematoma 
had extended downward into the prevesical 
space (of Ritzius) from the rectus muscle; 
and in one case, reported by Hobbs,® the 
hematoma extended the entire length of the 
right rectus muscle from the symphysis to 
the costal margin. In the case reported by 
Zohman'® the entire left rectus muscle was 
involved. 

Since there is no fibrous sheath posteri- 
orly in the lower third of the rectus muscle 
a large hematoma in this region exerts 
direct pressure against the transversalis 
fascia and the peritoneum. In one case, 
reported by Toft,^- the hematoma of the 
rectus muscle had perforated the trans- 
versalis fascia and the peritoneum and a 
large amount of blood escaped into the 
peritoneal cavity from the hematoma. 

The most common site for the occurrence 
of a hematoma was the right lower rectus, 
for in approximately half of the cases the 
lesion was located at this site. The order of 
frequency of the location of the hematoma 
in the rest of the cases was the left lower, 
right upper, and left upper rectus (Table 
iv); and in most cases the mass did not 
extend beyond the midline or the lateral 
margin of the rectus. In two cases the 
hematoma had involved the entire sheath 


of Rectus Muscle American Joumal of Surgery 693 

of the rectus, while in three- cases, reported 
by Lichenstein, Perman, and Vogt,’’”*^® 
the condition occurred bilaterally. Of 
these three cases, the patient reported by 
Vogt,^® had two separate hematomas 
present, while in the other two cases it was 

Table iv 

LOCATION OF THE HEMATOMA IN THE RECTUS SHEATH 

Cases 


Right lower 49 

Left lower 22 

Right upper 9 

Left upper 7 

Right upper and lower i 

Left upper and lower i 

Bilateral 3 

Location not given 8 

Total 100 


not certain whether the hemorrhage oc- 
curred on both sides of the linea alba or 
whether the hemorrhage occurred on onlj'^ 
one side and then extended across the 
midline over to the other side. 

TREATMENT 

Operative treatment is indicated in most 
cases of hemorrhage into the abdominal 
wall. The earlier such treatment is insti- 
tuted the more favorable will be the out- 
come, for delay may cause an increase in 
the extravasation of blood and an extension 
of the hematoma. However, young and 
vigorous individuals with a small hema- 
toma may be treated conservativel}' with 
the application of an ice bag, rest in bed, 
and the use of sedatives; and later when 
the danger of further hemorrhage is over, 
hot compresses or a hot water bottle may 
be used instead of an ice bag. Patients in 
whom the rupture of the muscle is due to 
trauma, and in whom the muscle and arter- 
ies are apparently normal, usually recover 
promptly with conservative treatment. 
Evidence of a repeated hemorrhage or the 
formation of an abscess, however, con- 
stitutes an indication for operative inter- 
vention. In cases in which the diagnosis is 
not clear, an exploratory operation is a 
safe procedure to clear up the diagnosis and 
also to treat the condition as suggested by 
Halperin.'* 
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Eightj^-five patients in this series were 
operated upon, while in fourteen cases no 
operation was done. Of these fourteen one 
patient died before an operation could be 
done; the other patients were treated con- 
servatively with good results in each case. 
In one case the method of treatment was 
not given. 

Fruin and McLaughlin® reported fifty- 
one cases of rectus muscle strain, and 
Bowers and Richard^ reported eight cases. 
In both of their series all the cases occurred 
in apparently healthy individuals who were 
undergoing severe physical exertion in 
military training. All their cases were due 
to trauma and all the patients were treated 
conservatively with recovery in each case. 

Elderly individuals with disease of the 
muscle or arteriosclerosis of the vessels maj'^ 
have repeated or continuous hemorrhage 
into the abdominal wall and require ligation 
of the ruptured vessel. In this series there 
were a number of cases in which 500 cc. or 
more of blood or clots were removed from 
the rectus sheath. In one case, reported 
by Wicklilfe,” 2,000 cc. of clotted blood 
were removed while in another case, re- 
ported by Hobbs,” which ended fatally 
1,500 cc. of blood and clots were removed. 

The incision should be made directly 
over the mass and the clot or extravasated 
blood evacuated and the bleeding vessels 
ligated. If the hematoma has not extended 
through the peritoneum into the abdominal 
cavity, and there is no indication for ex- 
ploration of the abdominal viscera, the 
peritoneal cavity need not be opened. If the 
wound is dry and no infection is present, 
closure may be done without drainage; but 
if there is much oozing of blood from the 
torn ends of the muscle tissue, as is fre- 
quently the case, it is best to drain the 
wound. 

PROGNOSIS 

The prognosis of this condition is gen- 
erally favorable, but it carries with it a 
certain mortality especiallj'^ in elderly and 
debilitated individuals. In this series of 100 
cases four patients died. In the first case. 


reported by Hobbs,” there was profuse 
henmrrhage into the rectus sheath, and the 
patient died of shock before a transfusion 
could be given or the patient operated 
upon. In the second case, reported by 
MacLennan,” the patient died on the fourth 
day after operation, and autopsy revealed 
a recurrence of the hemorrhage into the 
rectus sheath and a very friable myocar- 
dium with general arteriosclerosis. The 
third patient, reported by Perman,” died of 
pneumonia with lung abscess, although, no 
infection occurred in the operative wound 
through which the hematoma was removed. 
The patient in the fourth case, reported by 
Malpas,® died of a concurrent gastric hem- 
orrhage four days after operation. 

SUMMARY 

A case of hematoma of the rectus ab- 
dominis muscle is reported, and a series 
of 100 cases (including the case reported 
here) have been collected from the more 
recent literature and studied in detail. 
From the data of these cases the following 
summarizations are made: 

1. It is a rare occurrence in the colored 
race; only four cases out of a series of 100 
have been reported as having occurred in 
the colored race. 

2. It occurs about three times more fre- 
quently in women than in men. 

3. Cases have been reported which 
ranged in age from seventeen to eighty- 
three years, while the average age of the 
group was 46.8 years. 

4. From an etiologic point of view the 
cases of hematoma of the rectus muscle 
may be classified into four groups, (i) 
traumatic, (2) cases associated with preg- 
nancy, (3) cases occurring during the 
course of a disease, and (4) idiopathic. 

5. Only seventeen cases in this series 
were correctly diagnosed before operation; 
twenty-two cases were diagnosed as ovarian 
cyst, twelve cases as appendicitis, and five 
cases as ventral hernia. 

6. Fewer errors in diagnosis would be 
made if this condition were kept in mind 
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and given proper consideration in the 
differential diagnosis. 

7. The most common symptom is pain, 
it was present in all except three cases. A 
palpable mass was present in seventy-eight 
cases, tenderness in seventy-one cases, 
rigidity in forty-nine cases, nausea in 
twenty-three cases, and vomiting in fifteen 
cases. 

8. The average white blood count in this 
series was 11,600, and the average tem- 
perature was 99.5°F. 

9. Ecchymosis is a helpful diagnostic 
sign when present, but it occurs too late to 
aid in the early diagnosis. It occurred in 
2 1 per cent of the cases, but first appeared 
on the average of four days following the 
onset of symptoms. 

10. Most cases should be treated 
promptly, surgically, but traumatic cases 
in young individuals with healthj^ muscu- 
lature of the rectus muscle and a small 
hematoma do very well with conservative 
treatment, 

1 1 . Hematoma of the rectus muscle car- 
ries a mortality of 4 per cent. 
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COMMON BILE DUCT WITH 
RESECTION, ANASTOMOSIS OF THE HEPATIC DUCT TO 
THE CYSTIC DUCT AND CHOLECYSTOGASTROSTOMY* 


Charles E. Jackson, m.d. and Harold D. Caylor, m.d, 

BLUFFTON, INDIANA 


A CASE of papillary adenocarcinoma 
of the common bile duct is presented 
with resection of the growth, anas- 
tomosis of the common hepatic duct to the 
cystic duct and establishment, with a 
cholecystogastrostomy, of continuity with 
the gastrointestinal tract. A short review of 
the literature is also presented. In this 
study, cancer of the ampulla of Vater is not 
considered. 

Carcinoma of the extrahepatic bile ducts 
differs in many respects from the more 
common carcinoma of the gallbladder. 
“The relative infrequency of gall stones 
(22 per cent in 264 cases) and the pre- 
dominance of the disease in males 50/35 
contrast carcinoma of the larger bile pas- 
sages with that of the gall-bladder,”^ 
Although carcinoma of the extrahepatic 
bile ducts is considered quite rare by most 
observers, a review of 46,442 autopsies-"® 
reveals 123 cases of primary cancer in the 
extrahepatic bile ducts. This gross incidence 
of .26 per cent means that this disease 
was found in about one out of every four 
hundred patients coming to autopsy in this 
series. Palnar reported 103 cases of cancer 
in the biliary passages in over 53,000 
necropsies — 0.19 por cent of all autopsies 
or 2.2 per cent of all carcinomas found.’ An 
analysis of the literature indicates that the 
most common site for cancer of the extra- 
hepatic ducts (exclusive of the ampulla of 
Vater) is the confluence of the cystic, 
common hepatic and common bile ducts. 
Cancer of the common bile duct occurs 
primarily past middle age (fifty to seventy). 
In many of the cases there is associated 
biliary tract disease: cholecystitis, cholan- 
gitis, cirrhosis, or stones. 


“Although primary’- carcinoma of the 
common bile duct is comparatively a rare 
pathological entity, it should be given 
consideration as a possible cause of per- 
sistent obstructive jaundice in all cases 
occurring past middle age.”® 

Carcinoma of the extrahepatic bile ducts 
is of three types according to Ewing: 
diffuse, nodular and villous. Usually the 
villous or papillary type of growth at- 
tains the largest size without severe 
obstructive symptoms, is of lowest degree 
of malignancy and is most amenable to 
surgical management. Metastasis from 
carcinoma of the bile ducts is not common® 
and occurs late. In Marshall’s series of 
forty-nine cases, only twelve showed metas- 
tasis — nine to liver, five to regional lymph 
nodes, three to pancreas and one to the 
lungs. 

Marshall, in speculating on causes of 
malignanc}' of the extrahepatic ducts, 
noted that if stones were the principal 
etiological factor, this disease should be 
more common in women than in men, but 
as already mentioned, the opposite is the 
case. Dick suggested that cancer of the 
common bile duct might be due. to long 
continued application of a carcinogenic 
agent acting on an hereditarily susceptible 
person. He postulated that cholic acid, 
which is related chemically to known 
carcinogenic substances, might be this 
etiological factor. ■* 

The symptoms and signs of cancer of 
the extrahepatic bile tracts are those of 
obstructive biliary disease and of malig- 
nancy. Among the early symptoms are 
vague gastric distress, lassitude and fatigue, 
loss of appetite and loss of weight. Jaundice 


* From Caylor-Nickel Clinic, Bluffton, Indiana. 
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may come early or late and may be persist- Bile Ducts. Resection of the affected por- 
ent or intermittent depending upon the tions has been done with either end-to- 
type and the location of the growth. Colic, end“ anastomosis over a t or vitallium 



chills and fever may be late symptoms. 
Spontaneous hemorrhage is seen in about 
one-third of the cases.® 

Carcinoma of the extrahepatic ducts can 
rarely, if ever, be diagnosed with certainty 
during life without surgical exploration. In 
any differential diagnosis of obstructive 
biliary tract disease, however, cancer of 
the extrahepatic ducts should be con- 
sidered. According to Lee and Totten, 
early diagnosis and surgerj'^ in this disease 
tends to lower mortality by (1) minimizing 
extension of the carcinoma, and (2) pre- 
venting complications due to hemorrhage, 
hepatic insufficiency and cholemia.® Since 
surgical resection of the neoplasm obviously 
offers the only chance for cure of this dis- 
ease, we will not consider palliative proce- 
dures here. 

In a consideration of the surgical treat- 
ment of cancer of the supraduodenal por- 
tion of the duct sj^stem, the site of the 
lesion and the type of growth" determine 
the procedure that can be attempted in 
each case. Beginning at the hepatic ducts 
and passing distally, the following types of 
operations have been performed. 

Carcinoma of the Hepatic Duct or the 
Juncture oj the Hepatic, Cystic and Common 


tube,” or hepaticoduodenostomy.^® Re- 
section with anastomosis of the remaining 
part of the hepatic duct into the remaining 
part of the cystic duct with cholecysto- 
gastrostomy, as in this case report, can be 
used. Obviously such procedures as chole- 
cystotomy, cholecystogastrostomy alone 
or choledochostomy have little to offer. 

Carcinoma of Cystic Duct. Cholecystec- 
tomy with wide removal of the cystic duct 
will be successful in a comparatively large 
number of cases, provided the growth is 
small and metastases have not developed 
at the time of operation. 

Carcinoma of Common Bile Duct. Re- 
section with hepaticoduodenostomy” or 
with end-to-end anastomosis has been 
suggested. Two-stage procedures, similar 
to those preformed by Whipple, Parsons 
and Mullins” for cancer of the ampulla of 
Vater and similar to those suggested by 
Brunschwig” for cancer of the head of the 
pancreas, seem feasible in these cases. 
Cholecystoenterostomy and gastroenteros- 
tomy could be done at the first stage and 
resection at a later date when the patient’s 
condition has improved. 

Best and Hicken,” in a review of 221 
cases of biliary intestinal anastomosis. 
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reported a surgical mortality of 41.1 per 
cent. 

CASE REPORT 

Mrs. A. C., housewife, age fifty years, 
married, mother of one child, presented herself 
at the Clinic for the first time January ri, 
1943, complaining of jaundice, dyspepsia, loss 
of weight, fatigue and pain in the epigastrium. 
The only pertinent fact from her family history 
was that her father had died following a 
gallbladder operation at the age of sixty-three 
j'^ears. The patient passed the climacteric at 
43 years, had scarlet fever (age thirteen years) 
and typhoid at the age of six. At the age of 
twenty-three an appendectomy and a right 
oophorectomy were performed on this patient. 
The jaundice, dyspepsia and epigastric distress 
had come on graduallja 

In August, 1941, the patient was jaundiced 
and was under medical management for about 
two months. In December, 1941, after cleaning 
a rabbit, Mrs. A. C. developed tularemia and 
was in bed until February, 1942. She gradually 
increased in strength until September, 1942, 
when she had colicky pain in the right upper 
quadrant of the abdomen, without chills or 
fever, but with recurrence of the jaundice. 
Again she lost weight (112 to 108 pounds). 
There was nausea but no qualitative food 
distress. 

Physical examination on the first visit 
revealed a slender woman, 55 inches tall, 
weighing 105 pounds, with definite icteric 
tint to her skin and sclera. Blood pressure 
was 130/90; pulse 96; temperature 98 °f. 
Salient features of the physical examination 
were scars of a previous laparotomy, a tender 
palpable liver extending 3 to 4 inches below 
the right costal margin and enlarged lymph 
nodes in the left axilla and near the left elbow 
(tularemia). 

Rectal, vaginal and neurological examina- 
tions were uninformative. _ 

Laboratory Data: Urine negative- blood 
urea 44.5; blood sugar no; icterus index 20. 
The Van den Bergh revealed an immediate 
direct positive reaction. Hemoglobin 77 
cent (photelometer) ; red blood count 3.07 
million; white blood count 9100 (polymorpho- 
nuclear leucocytes 56 per cent; lymp ocyt^ 
43 per cent; basophilic leucocytes i per cent;. 

Roentgenograms revealed a non-lunctioning 
gallbladder and a low lying atonic stomach 


somewhat displaced to the left. Barium enema 
was uninformative. Tentative diagnosis was 
made of obstructive jaundice of unknown 
cause with a non-functioning gallbladder and a 
secondary anemia. It was decided to try 
medical management. 

Her condition varied with relapses and 
remissions until November 28, 1943, when she 
was admitted to the Clinic Hospital with severe 
biliary colic requiring morphine hypodermically 
for relief. There were neither chills nor feVer. 
The icterus inde.\', on this admission, was 14 
and the hemoglobin was 85 per cent (photelo- 
meter). Exploration was urged but the patient 
demurred and left the hospital in a week, 
relieved of pain. 

She was readmitted March 19, 1944, com- 
plaining of recurring attacks of gallbladder 
colic. The pertinent laboratory data were 
as follows: Hemoglobin 76 per cent (phote- 
lometer); red blood count 4.15 million; white 
blood count 10,900; prothrombin time 91 
per cent; icterus index 14. Urine was essentially 
normal. Physical findings were as before. She 
was offered and accepted an exploratory opera- 
tion which was performed March 21, 1944, at 
the Clinic Hospital. 

Operation was performed under cyclopropane 
anesthesia. A high right rectus incision was 
made. Examination revealed a slightly en- 
larged uterus which was freely movable. A left 
ovary was found; no right ovary was present 
(apparently long since removed). The appendix 
had also been removed. The gallbladder wall 
was slightly thickened. The liver came three 
fingers below the costal margin and the veins 
in the round ligament were quite enlarged. 
There was a cystic tumor, approximately 
8 cm. in diameter, above the lesser curvature 
of the stomach, under the left lobe of the liver. 
This tumor seemed to arise from the pancreas. 

A needle inserted in this tumor yielded a thick 
mucoid material but no bile. A biopsy removed 
revealed a papillary adenocarcinoma in fresh 
frozen sections. 

It was assumed that this was a resectable 
tumor arising from the pancreas. A resection 
was started and severe bleeding was occasion- 
ally encountered. Attempts were made to find 
the common bile duct by following the cystic 
duct distally but this became especially diffi- 
cult; apparently the cystic duct ran into the 
tumor or was compressed by the tumor. As the 
dissection proceeded, a sector was cut off which 
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proved to be a duct and which exuded bile. 
Bile began to run out of the tumor. 

Careful exploration revealed that the tumor 



Fig. 2 . Gross specimen showing the size 
of the tumor. 


arose in and involved the common duct. The 
lesion was dissected upward and the hepatic 
duct was cut off just distal to its bifurcation. 
This duct was greatly dilated and fragments 
of the tumor were aspirated by suction tip out 
of the hepatic ducts. There was now a space 
approximately 4 cm. long where the common 
duct had been removed. (Fig. i.) 

The problem was to get the bile into the 
gastrointestinal tract. The cystic duct was split 
up a centimeter or two, in order to provide a 
caliber equal to that of the hepatic duct. The 
cystic duct was anastomosed to the hepatic 
duct using No. o chromic interrupted sutures 
on an atraumatic needle. A small catheter was 
inserted from the liver through the stump of 
the hepatic duct up through the gallbladder 
and out of the fundus. The gallbladder was 
then attached to the anterior surface of the 
stomach in an ordinary cholecj'stogastrostomy. 
(Fig. I.) Five Gm. of sulfanilamide were poured 
into the peritoneal cavity and a penrose drain 
was placed doun to the anastomosis. Two 
plasma units were given during the procedure 
to combat shock. 


The patient’s condition on leaving the table 
was satisfactory. Risk of operation was 3 be- 
cause of the cirrhosis, the neoplasm and the 



Fig. 3. Illustrates the microscopic architecture 
of the tumor. X 20. 


extensive operative procedure- which lasted 
about three hours. 

Tissue removed consisted of a portion of the 
common bile duct with the tumor which meas- 
ured 9 by 6 by 4 cm. in its greatest dimensions. 
(Fig. 2.) Microscopic examination revealed a 
papillary adenocarcinoma grade 2 . (Figs. 3 and 
4.) 

Postoperatively the first few days were un- 
eventful. The highest rise in temperature was 
to io2.4‘’f. Bile drained from the catheter and 
the wound. On the eighth postoperative day 
the catheter came out and the bile continued to 
drain from the wound. On the ninth postopera- 
tive day the patient had severe colicky pain in 
the abdomen associated with symptoms of 
shock; at this time fluid blood drained through 
the abdominal wound. The prothrombin time 
was 85 per cent; icteric index 12; hemoglobin 
75 per cent; red blood count 3.70 million. Two 
plasma transfusions were given. 

The following day the patient improved and 
on the twelfth day she seemed much Improved. 
On the twenty-first day the patient vomited 
bright red blood. Blood also drained from the 
wound on the twenty-first day and there was 
considerable pain in the abdomen. Hemo- 
globin was 78 per cent; red blood count 3.88 
million; white blood count 8,650; icteric index 
10. Two more plasma transfusions were given, 
but in spite of all restorative efforts, bleeding 
continued from the wound and the patient died 
on the tventy-second postoperative day. 
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On Apal 13, 1944, the postmortem examina- 
tion, which was limited to the aljdomen, re- 
vealed a fistulous tract leading down to the 
lundus of the gaiJbiadder from which bile 


Anatomic 
hemorrhage 
hepatitis on a 
of the liver. 


Diagnosis: Recent postoperative 
into the biliary tract; acute 
chronic hepatitis; biliary cirrhosis 



Fig. 4. Reveals cellular cletnil of the neoplasm, X loo. 


exuded. This was apparently the hole in the 
fundus where the catheter had been brought 
outside. There was dark blood in the stomach. 
There was no peritonitis nor anj'- gross change 
of the lining of the stomach e.xcept for the 
staining by the old blood. 

The anastomosis between the gallbladder and 
the stomach was intact and there was no 
evidence of leakage. The gallbladder was dis- 
sected away from the liver; the anastomosis be- 
tween the cystic duct and the hepatic duct was 
intact. However, in this space at the porta 
hepatis where the anastomosis was made, there 
had been a hemorrhage apparentiji from a small 
vessel, a branch of the hepatic artery or vein 
or both and this hemorrhage filled the space 
formerly occupied by the carcinoma of the 
common duct. 

The liver was enlarged, as was noticed at 
the time of the operation. There Avere pale yel- 
low patches in the liver. Apparently there 
had been an acute hepatitis on a chronic 
hepatitis and biliary cirrhosis of the liver. 
Lymph nodes around the common duct were 
greatly enlarged. No other gross changes 
were found. 


Microscopic examination of liver sections 
revealed a biliary cirrhosis. The lymph nodes 
near the liver revealed no metastasis. 

COMMENT 

Carcinoma of the extrahepatic bile pas- 
sages must be considered in the differential 
diagnosis of any obstructive jaundice, par- 
ticularly if there is an associated fatigue 
and weight loss in a person of middle age or 
beyond. If in such a condition, definite 
improvement is not obtained after a short 
term of medical management, early surgical 
exploration is indicated. 

Resection of a neoplasm of the common 
bile duct offers the only hope for cure, 
but the resectibility of the growth depends 
on the condition of the patient, the loca- 
tion, size, type and extension of the tumor 
and the feasibility of connecting the biliary 
and gastrointestinal tracts. 

The act of restoring the continuity be- 
tween these tracts is many times a difficult 
surgical feat and its accomplishment re- 
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quires ingenuity and resourcefulness in 
each instance. The use of the gallbladder 
and cystic duct as a connection between 
the hepatic duct and stomach was the 
solution to that problem in this case. 
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CONVULSIONS DURING ANESTHESIA TREATED WITH 
INTRAVENOUS SODIUM PENTOTHAL* 


Stanton Belinkoff, m.d. 

Resident Anesthetist, Lenox Hill Hospital 
NEW YORK, NEW YORK 

r HE appearance of convulsions during are frequently^ seen when nitrous oxide is 
an operative procedure is always a given in too high concentrations, but con- 
distressing and alarming occurrence, vulsions have also occurred with ether and 
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Ftc. I. Anesthesia record. 


I the past it has always been the signal 
r hurried conclusion of the procedure and 
e removal of the patient to his room 
[lere the treatment consisted mostly o 
pportive measures. Now that an effective 
ethod of controlling the convulsions is 
/ailable, it is no longer 
terrupt the operation which can be co 
nued to its predetermined , 

Preventive measures cannot be taU 
nee the etiologic factors have |iot >et 
een definitely proven. Each author has 
roposed as the causative factor the sing - 
ir feature of his case so that thus far mor 
ban thirty P'^^sible etiologic^ agent^.^av^ 
een propounded (Lundy), 
efmitely I cause as convulsive movements 


cyclopropane when very high concentra- 
tions of oxygen are being inhaled and 

anoxia was apparently ^ ? e 

Recently Rosenow”’* has suggested that the 

convulsions may. be due to a 
from a neurotrophic 

yet this has not been proven m controlled 

^''The'treSment has been varied with the 
many authors and has included a wide 
variety of measures. The method of choice 
recommended by most is the immediate 
intravenous administration of sodium pen 
lothal in amounts sufficient to control the 
Torivulsion along with the -halation of 
high concentrations of oxygen. A search 
of the literature has not revealed y 


e as convulsive,,, . , vt v„n- 

r. nf Anesthesia, Lenox Hill Hospital, New \ ork. 

* tke Denartmeiit ol Anestnesia, 
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cases of convulsions under cyclopropane 
and oxygen anesthesia in which these meas- 
ures were immediately used. 

The following case is being presented as 
an example of one in which the diagnosis 
was made early, and effective treatment 
with sodium pentothal was immediately 
started : 

CASE REPORT 

O. H., a thirty-five year old, emaciated, 
pale, white male was admitted with a large 
mass in the left lower quadrant, abdominal 
pain, marked weight loss and extreme weak- 
ness. Two years previously, in another hospital, 
he had had an ileosigmoidostomy performed 
for what was thought to be an inoperable 
carcinoma of the descending colon. , 

The patient was given strong supportive 
treatment, multiple transfusions and high 
vitamin regimfe and prepared for an exploratory 
operation. It was believed that this large 
mass, which was very painful, might be re- 
moved, and some palliation gained. At opera- 
tion, a large tumor mass was found in the 
descending colon and sigmoid above the 
functioning ileosigmoidostomy. A loop of ileum 
running through the tumor was divided, and 
an entero-enterostomy done. The tumor mass 
was freed with difficulty and removed, the 
proximal colon closed, and the ileosigmoidos- 
tomy not disturbed. The patient was returned 
to his room, where he had a satisfactory post- 
operative course. 

The anesthesia record is of interest. Pre- 
operative medication of morphine sulfate 
gr. 3'^ and atropine sulfate gr. g 0 was given 
hypodermically at 7:45 a.m. Anesthesia with 
cyclopropane and oxj^gen was begun at 8:05 
A.M. and the incision made at 8:15 a.m. Intra- 
venous fluids were then started, and during 
the procedure the patient received 1,000 cc. 
of saline and 1,000 cc. of whole blood. The 
anesthesia proceeded well with no untoward 
signs until at 1 1 o’clock, almost three hours 
after the start of anesthesia, twitching of the 
muscles of the face was noted under the hand 
of the anesthetist holding the mask. About 
one-half minute later, spasms of the muscles 
of the arm in which the infusion was running 
were noted, and diagnosis of convulsions under 
anesthesia then made. An ampule of sodium 


pentothal, which was on the anesthesia table 
in the operating room, was then opened, dis- 
solved, dumped into the infusion and rapidly 
administered. Less than two minutes had 
elapsed since the muscle spasms had been 
first noted in the face, but the convulsions 
had spread to the legs and become generalized. 
In about thirty seconds after the start of the 
administration of sodium pentothal, when 
about 0.2 Gm. had been given, the spasms 
completely disappeared. 

The pulse rate and blood pressure, which 
were not determined during the seizure, were 
now at their preconvulsive level, and the 
operation proceeded to its predetermined con- 
clusion thirty minutes later at 11:35 a.m. The 
remainder of the Gm. of sodium pentothal, 
which was still in the infusion, was allowed to 
run in slowly during the conclusion of the opera- 
tion and in the first postoperative hour. 
The patient had fully reacted at i p.m. with 
no signs of central disturbances. He then went 
on to a completely uneventful recovery with 
no sequelae of any kind. When seen six months 
later, he was feeling fine, had gained 10 pounds, 
and there were no signs of any cerebral damage. 

COMMENTS 

Anoxia, which may be a cause of con- 
vulsions through the production of cerebral 
edema, was apparently not involved. The 
patient received at least from 50 to 80 
per cent oxygen during the entire procedure, 
his color was pink, and there was an ample 
respiratory exchange. A closed system 
machine with a double soda lime chamber 
for absorption of carbon dioxide, in which 
the cannister had been refilled immediately 
prior to the start of anesthesia, was used. 
There were no abnormalities in the position 
of the patient, who was supine and in about 
10 degrees Trendelenburg. His temperature 
was not markedly elevated or the room 
exceptionally hot. 

The treatment of convulsions during 
anesthesia is the administration of drugs 
w hich directly depress the responsible brain 
centers. The desired result is the immediate 
suppression of the symptoms in a manner 
which will not have any harmful sequelae 
for the patient. The administration of 
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sodium pentothal intravenously seems to 
be the method of choice, since as was 
demonstrated in the above case, the 
symptoms stopped immediately, the sur- 
geon was allowed to finish the operation 
and the patient had no sequelae. 

The author wishes to express his thanks 
to Dr. Carl Eggers for permission to use his 
case in this report. 


May, 1946 
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Carcinoma of tlic face, mouth, tongue, and nasal sinuses may result in 
severe pain entirely in the distribution of the trigeminal nerve, but usually 
the pain extends into the sensorj'- domains of other nerves, especially the 
ninth and upper cervicals. In such cases fifth-nerve section should be com- 
bined with section of one or more of the other nerves mentioned. 

From “Surgical Treatment of the Ncrv'ous System” edited by Frederie 
W. Bancroft & Cobb Pilcher (J. B. Lippincott Company). 



SURGICAL IMPORTANCE OF CARCINOID TUMORS OF 

THE ILEUM 

Roland P. Reynolds, m.d. and Meyer O. Cantor, m.d. 

DETROIT, MICHIGAN 


C arcinoid tumors enjoy the unique 
distinction, of being classed with the 
benign tumors, and yet are capable 
of metastasizing to the regional lymph 
nodes and the liver. Although metastasis 
of a carcinoid of the appendix is rather 
uncommon, the same cannot be said for this 
tumor when it is found in the ileum. In the 
cases reported to date, the incidence of 
metastasis of carcinoid of the ileum varies 
from 18.3 per cent® to 52 per cent.'* In 
addition to this potentiality to metastasize, 
carcinoid of the ileum also quite commonly 
produces intestinal obstruction.®’® Here 
then, the surgeon is confronted by the 
paradox of a tumor classed with the benign 
tumors, and yet having the ability to 
metastasize or produce death by intestinal 
obstruction. The answer must lie in the 
fact that many carcinoids of the ileum, 
particularly the small ones, apparently are 
asymptomatic and are discovered by acci- 
dent during operation or necropsy. In 
many cases, small carcinoids of the ileum 
lead to a symptom complex highly sug- 
gestive of recurrent appendicitis. It is very 
likely that many such patients are operated 
upon for appendicitis and that the true na- 
ture of the disorder Is not recognized if a 
“button-hole” incision is made and an 
appendectomy done without examination 
of the ileum. Our Case i was of this type, 
but a diagnosis was made at the time of 
operation because an adequate incision was 
made so that satisfactory examination of 
the abdominal contents could be done. 

Because of this potentiality of carcinoids 
to metastasize and to produce bowel ob- 
struction, we believe that even when the 
tumors are small, a resection of the bowel is 
the treatment of choice. It must also be 
remembered that carcinoids of the ileum 
are not infrequently multiple (Case 1), so 


that the bowel resected should be at least 
six inches from the tumor found. It is 
further very important that all of the 
ileum be examined to be certain that other 
foci of carcinoid growth are not present 
before the resection is begun. 

CASE REPORTS 

Case 1. C. Y., a fifty-eight year old white 
male, was admitted to the Grace Hospital 
on January 26, 1945, with a diagnosis of 
undulant fever and recurrent appendicitis. 
He had had recurrent attacks of pain in the 
lower right quadrant associated with nausea 
and vomiting. These attacks had occurred at 
varying intervals of time during the past four 
years, but recently the intervals had become 
shorter and the attacks of pain more severe. 
Between attacks his appetite was good. There 
were no cla3y tarry or bloody stools at any 
time, and no constipation or diarrhea. The 
only positive finding in his past history ivas 
the note that as a result of an infection with 
the brucella mellitensis, he would suffer from 
periodic attacks of chills, fever (102'’ I04°f.), 
aches and pains in bones and joints and 
fatigability. On physical examination, a middle 
aged white male lying comfortably in bed was 
noted. He did not appear to be acutelj^ ill. 
Head, ears, eyes, nose, and throat examina- 
tions showed no pathological disorder. The 
heart was normal in size and position and 
there were no murmurs. Blood pressure was 
120/70; pulses equal and regular; there was 
no pulse deficite. Lung expansion was equal; 
there was no dullness to percussion; the 
tactile fremitus was normal. Voice sounds 
were normal, but there were coarse rhonchi 
over the large bronchi. In the left breast a 
soft, well circumscribed and moveable tumor, 
having all the gross characteristics of a lipoma,' 
was found. There were no masses palpable in 
the abdomen. There was slight tenderness in 
the lower left quadrant but no rebound 
tenderness or psoas muscle spasm. 
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The electrocardiogram revealed occasional 
auricular extra-systoles. (Dr. Colvin.) Roent- 
genograms of the chest revealed moderate 



Fig. I. Note the invasion of the bowel wall 
by the carcinoid. The cells .are arranged in 
small masses. X 125. 


generalized chronic diffuse non-specific bron- 
chitis associated -with enlargement of the hilar 
mediastinal lymph glands bilaterally. Several 
calcifying foci were seen at and about both 
hilar areas. This was evidence of healed 
primary tuberculous pathology. There was 
bifurcation of the anterior end of the fifth rib 
on the left (anomaly), but no evidence of active 
pulmonary tuberculosis, lobar pneumonia or 
cardiovascular disease. (Dr. Rowland.) 

A flat plate of the urinary tract was not 
entirely satisfactory due to the large amounts 
of gas and fecal material remaining within 
the large and small Intestine. Neither kidney 
outline was seen to satisfaction. Both psoas 
muscles, however, were visualized and appeared 
to be normal. Skeletal structures reviewed 
appear to be well within the range of normal. 
(Dr. Rowland.) 

The Kahn test was negative. Agglutination 
test for typhoid, para-typhoid, and malta 
fever was also negative. Prothrombin time was 
100 per cent; blood sugar; 90 mg. now protein 
nitrogen 36 mg; whole blood chlorides 477 mg; 
serum albumin: 3‘4> serum globulin; 2.3; total 
protein: 5.7. 

Blood examination revealed hemoglobin 
1 5 Gm. (90 per cent) ; red blood cells, 4,790,000; 
white blood cells, 8,900; polymorphonuclears 
55 per cent; filaments 51 per cent; non-fila- 
ments 4 per cent; eosinoplules 4 per cent; baso- 


philes I per cent; lymphocytes 40 per cent; 
basal metabolic rate plus 7 per cent. The 
urine was yellow, clear and alkaline; specific 



Fig. 2. Note that the tumor cells are ar- 
ranged in masses. There is no extensive 
spread of the tumor through the bowel 
xvall. X 100. 

gravity 1.018; albumin; negative; sugar; nega- 
tive; sediment: negative. 

On January 18, 1945, under cyclopropane 
anesthesia, a mid-right rectus incision xvas 
made, the rectus muscle was retracted toward 
the mid-line, and the abdomen opened. The 
upper abdomen was examined. The stomach 
and duodenum were normal. A few fine 
adhesions were found between the gallbladder 
and the omentum. These were separated and 
the gallbladder xvas found to be normal in 
size. There were no stones and it emptied 
readily. The liver appeared to be normal 
grossly. The colon was palpated throughout. 
It was normal to palpation. The small intestine 
was e.\'amined and was found to be normal 
throughout except for an area twenty inches 
above the ileocecal valve. Here a nodule the 
size of a marble was palpable. The tumor 
appeared to be situated beneath the serosa 
and was partially movable. The nodule did 
not present the constricting lesion typical 
of a small bowel carcinoma and within six 
inches of this nodule five other nodules much 
smaller in size were palpable. These xvere all 
partially movable although they were fairly 
hard to palpation. Because of the patient’s 
history of intermittent bouts of fever for the 
past three years, it was believed that biopsy 
of one of the tumors rather than resection 
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was the safest treatment at this time. For this 
reason, an incision was made in the serosa 
over one of the nodules and it was excised 
without any difficulty. The incision in the 
bowel was then closed in three layers using 
two layers of No. 0 chromic and one of inter- 
rupted zytor. The appendix was then removed 
in the usual fashion. The stump was treated 
with phenol and alcohol and then Inverted. 
The incision in the abdomen was then closed 
with No. 0 chromic continuous for the peri- 
toneum, interrupted chromic No. 0 for the 
fascia, and Michel clips for the skin. No drain 
was inserted. 

Pathologically the specimen consisted of a 
small, grayish white segment of tissue from 
the mucosa of the small bowel. On microscopic 
examination the characteristic histopathology 
of carcinoid was found. 

The patient’s postoperative course was 
uneventful. The incision healed well. He was 
discharged on January 25, 1945, and told to 
return at a later date for resection of the 
ileum. 

On April 8, 1945, the patient was re-ad- 
mitted to the Grace Hospital for a resection 
of the ileum. After adequate preoperative 
preparation, on April 12th, under continuous 
spinal anesthesia, a right rectus incision was 
made and the previous rectus scar excised. 
The rectus muscle was split and the abdomen 
entered. A number of adhesions were present 
between the ileum and the anterior abdominal 
wall where a previous biopsy had been per- 
formed. The adhesions were separated and five 
carcinoids, one of them the size of a marble, 
were found in a loop of ileum approximately 
twenty inches from the ileocecal valve. A 
bowel resection was performed by cutting 
across the bowel on the bias six inches awa3'- 
from the site of the tumors on each side. The 
mesentery of the bowel was then ligated, 
and an open end-to-end anastomosis was per- 
formed in three layers. A Witzel tube enteros- 
tomy, with the tube placed through the 
omentum, was performed about six inches 
proximal to the anastomosis. The tube was 
brought out through a mid-line stab wound 
two inches to the mid-line from the main 
incision. Five Gm. of sulfanilamide were left 
in the abdominal cavity and closure performed 
in the usual manner except for the use of inter- 
rupted stainless steel wire for the fascia. 

Pathologicallj'-, the specimen consisted of 


the ileum measuring 30 cm. in length and 
cm. in diameter. The serosal surface 
was rough and covered with adhesions. A 



Fig. 3. High power magnification showing the 
characteristic histopathology of carcinoid 
tumor. X 400. 


number of small raised nodules were found 
upon the serosal surface. The largest of these 
measured 3 mm. in diameter. They are light 
brown in color and soft in consistency. On 
opening the bowel, much bile-stained fecal 
material was found. The bowel wall was of 
normal thickness. Ten cm. from one end of 
the section of ileum was a stricture. At this 
point, the wall of the bowel measured 10 to 
15 mm. in thickness. The overlying mucosa 
was normal. The lumen of the bowel was 
markedly reduced at this point. 

Microscopically, the tumor tissue described 
above and the nodules were made up of a 
new growth. The cells of the new growth were 
quite uniform in size, shape and staining. 
They were small and had a clear cj^toplasm. 
No mitotic figures were found and no hyper- 
chromatic nuclei. The cells were arranged in 
small solid masses. These infiltrated the wall 
of the bowel, being found upon the serosal sur- 
face. The tumor presented all the histopatho- 
logical features of a carcinoid of the ileum. 
(Fig. I.) 

The postoperative course was uneventful. 
The patient was discharged on his seventeenth 
postoperative day. He no longer suffers from 
attacks of abdominal pain and is apparently 
cured of all abdominal sj'mptoms. 

Case u. J. R., a sixty-four year old white 
male, was admitted to the Grace Hospital on 
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August 5, 1945, complaining of severe pain in pression. Fluoroscopic review of the chest 
the abdomen. He noted the onset of pain in showed moderate widening of the mediastinum 
the early hours of the morning of July 31. as if from aortic enlargement. There was no 
1945. The pains were colicky and moved all lluoroscopically apparent cardiac enlargement 
o\mr the abdomen. Shortly thereafter, he noted or pulmonary disease. Conclusion: Intestinal 
that lus abdomen was becoming distended, obstruction involving the lower segments of 
The distention became increasingly more the small bowel. (Dr. H. Jarre.) 
marked during the da3^ He had a bowel move- Laboratory examinations showed the follow- 
ment that afternoon but none thereafter. He ing: Blood type 4; urine: specific gravity 1.030; 
had lost all desire for food. For the past two albumin: negative; sugar: negative; sediment: 
days he had vomited repeatedly. On the day negative; blood: hemoglobin Gm. (99 per 
of admission the vomitus was blackish grey, cent); red blood cells 4,800,000; white blood 
Prior to the onset of the present illness he had cells 6,000; pofymorphonuclears 63 per cent; 
been well and had lost no weight. The onlj' filaments 60 per cent; non-filaments 3 per cent; 
illness that he had prior to the onset of the l3m'iphocj’'tes 36 per cent; eosinophiles i per 
present illness was an operation for hernia in cent; the Kahn test was negative. 

1941, and an appendectomj’^ for an acute ap- When the patient returned from the x-ra}^ 
pendix several months before the onset of the department, he had a large bowel movement 
present illness. and felt better. Intestinal decompression by 

On e.xamination, the patient was found to be means of Wangensteen suction was instituted 
an elderly white male. He was well nourished and the patient was given glucose and saline 
and in obvious discomfort. His temperature intravenously preparator3' to operation, 
was 99.8 °f., pulse 88 and respirations 20. He was taken to the operating room on 
Head, eyes, ears, nose, and throat were normal August 8th. Under spinal anesthesia, a low 
upon examination. His chest was clear to per- right rectus incision was made in the abdomen 
cussion. Voice and breath sounds were normal; which was then opened in layers. The appendix 
tactile fremitus was normal and there were no had been removed several months previously, 
rales. The heart was normal in size, position. About 20 cm. above the ileocecal valve, the 
rate and rhythm, and there were no murmurs, ileum was found to be matted together by the 
His blood pressure was 130/80. His abdomen firm adherence of several loops of bowel, 
was distended and tympanitic to percussion. This matting together of the loops of ileum 
There was no shifting dullness, no peristaltic in this region was caused by a nodule noted 
waves, and borborygmus. An indefinite mass in the subserosal layer of the bowel. The loop 
was palpable in the lower flank with tenderness of ileum containing the nodule was resected 
over the umbilicus. and a three layer end-to-end anastomosis 

When brought to the x-ray department on was done. A Witzel tube was placed eight 
August 6th this patient’s abdomen was found inches above the anastomosis and brought 
distended markedly and highly tympanitic, out through a mid-line stab wound. The 
Fluoroscopic and radiographic review of the incision was closed in layers after placing 
abdomen showed severe inflation of the small 5 Gm. of sulfanilamide about the abdomen 
bowel typical of some type of small bowel in the region of the resection. Continuous 
obstruction. Under such conditions, examina- chromic No. 0 was used for the peritoneum, 
tion of the esophagus, stomach and duodenum interrupted chromic No. 0 for the muscle and 
was omitted, but a barium enema was given fascia, and Michel skin dips, 
under fluoroscopic control filling the entire A specimen consisted of 30 cm. of small 
colon and parts of the terminal ileum. Marked intestine measuring 2 to 3 cm. in diameter, 
pressure effects were observed along the entire The serosal surface was rough and discolored, 
course of the colon, but especially in the lower In one area the surface was covered with 
descending colon and sigmoid. Otherwise, we adhesions for a distance of 3 cm. In the mucosa 
could not distinguish fluoroscopically conclu- of the bowel opposite this area was a ^lall hard 
sive evidence of primary colonic disease. A mass measuring 3 cm. in diameten On micro- 
roentgenogram of the abdomen was obtained scopic examination, extensive fibrosis and 
subsequently in suitable, somewhat oblique lymphocytic infiltration was seen m tiie 
projection. This confirmed our fluoroscopic im- region about the tumor. Ihe tumor itseii 
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presented all the characteristic histopatho- 
logical changes of a carcinoid. (Figs. 2 and 3.) 

The postoperative course was smooth except 
for the development of a wound infection 
which was opened and drained on the tenth 
postoperative day. He was discharged on the 
twentieth postoperative day. At present lie 
feels very good. His appetite is excellent and his 
bowels move well. 

SUMMARY 

We have presented two cases of carcinoid 
of the ileum. In one of these there was 
partial bowel obstruction caused by the 
tumor (Case ii), while in the other case 
the tumor per se apparently produced the 
symptom complex found with appendiceal 
disease. In neither case, could the diagnosis 
be made preoperatively. In neither case was 
there any evidence of metastasis. The 
treatment of choice must be bowel resection 
in carcinoid of the ileum, not only because 
of the bowel obstruction as found in Case u 
but also because of the high incidence of 
metastasis found in this type of -tumor. We 
believe that this type of tumor must be 
treated like a malignancy of the bowel, i.e., 
by resection, but that the patient can be 
given a good prognosis. Because small 
carcinoids of the ileum sometimes produce 
a symptom complex highly suggestive of 
recurrent appendicitis, we cannot help but 
wonder how many of these tumors are 
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missed because of the small “button-hole” 
incisions with appendectomy in the so- 
called chronic appendicitis cases. 

CONCLUSIONS 

1. Carcinoid of the ileum although not 
classified with the malignancies patho- 
logically, must be so classified for the pur- 
pose of surgical treatment. 

2. Wide resection of the ileum is the 
treatment of choice. 

3. The prognosis is excellent where 
metastasis has not already occurred. 

4. Patients presenting the symptom 
complex of recurrent appendicitis should 
have incisions adequate for examination of 
the ileum for carcinoid tumors. 
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CHRONIC INVERSION OF THE UTERUS WITH 
FIBROSARCOMA OF THE CORPUS* 


Walter J. Reich, m.d. and Mitchell J. Nechtow, m.d. 

CHICAGO, ILLINOIS 


B ecause the original neoplasm is not 
too common, and because of the 
unusual conditions present in this 
case, we considered it worthy of reporting. 

Sarcoma of the uterus is not common, it 
is indeed much less frequent than carcinoma 
of the corpus. Among various clinics and 
reports, about 3.5 to 4 per cent of uterine 
malignancies are sarcomatous. Novak and 
Anderson Tound that in a period of twenty- 
five years they encountered only fifty-nine 
cases of sarcoma of the uterus in compari- 
son with 1,263 cases of various other uterine 
malignancies. 

It was C. Me3^er and Rudolph Virchow 
who in i860 presented the first case of a 
uterine sarcoma before the obstetrical 
societ}’’ of Berlin. Since then, some eighty- 
five years, the subject of uterine sarcoma 
is still in need of additional discussion and 
enlightenment. 

The majority of clinics agree in their 
statistical figures that the relationship 
between sarcoma and carcinoma are about 
I to 30 or 40. The greatest age incidence is 
that during or after the menopause. Its 
metastases will find other organs via the 
blood stream, the lymphatics, or by direct 
extension. The liver and lungs are the 
commonest sites for metastases; however, 
other organs, such as the brain, ovary, and 
kidney may also be involved. 

There is no specific predilection for any 
race or color and no definite hereditary 
factors. 

Pathology. While sarcoma of the uterus 
may arise from the muscle fiber of the 
uterus, the connective tissue, or the endo- 
metrium, the commonest source is the 
fibromyomas of the uterus. Our case deals 
with the latter type. 


The gross appearance of the neoplasm 
will varjq however, the usual site for 
sarcomatous degeneration is in the center 
of fibromyomas. In the usual benign 
fibroid of the corpus the tissue is hard, 
glistening, and has the circular or whorl 
appearance when the tumor is cut; but in 
the sarcomatous changes, the tissue appears 
necrotic or “cooked,” 

Microscopically, the sarcomatous changes 
are very much the same as those of sarcoma 
in other parts of the body. The spindle cell, 
round cell, and various mixed-cell types 
are the usual findings. However, Novak, 
Evans,® and Kimbrough® believe that the 
degree of mitotic activity may reflect the 
severity of the malignancy and its clinical 
prognosis. 

The incidence of sarcomatous degenera- 
tion of fibromyomas is probably .5 to i per 
cent. Novak’s findings are about as above 
while Kelly and Cullen in 1909, found 
about 1.2 per cent; other clinicians and 
pathologists range from .§ to 4 per cent. 

Kimbrough® states that sarcoma origin- 
ating from fibromyomas bear a much 
brighter prognosis than the primary sar- 
coma; and in his experience the favorable 
ratio was 3 to i. 

The primary sarcomas originated in 
about 75 per cent of women who were in 
the postmenopausal age, and only lo per 
cent in younger women. Because of this, 
the incidence of cures are less during the 
menopausal age as compared with the 
younger women. 

An interesting and ingenious prognostic 
method of Evans® and corroborated by 
Kimbrough® in relation to the number of 
mitotic figures per cubic mm. of tissue as to 
the severity of the malignancy, can be 
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applied to the sarcomas, both primary and not characteristic^ and the diagnosis is 
secondary types. It may be stated that the usually made during or after surgery ^ or 
more mitotic figures, the more malignant is histologically. However, abnormal uterine 



Fig. I. Original photograph of inversion showing Fig. 2. Original photograph showing inversion 
tumor mass with patient in lithotomy position. and tumor mass. 



Fig. 3. .Mieios..opii; sections of librosarcoma. 


the neoplasm; the fewer or absence of 
mitotic figures leads to a less malignant 
growth and consequently a better outlook. 
Symptomatology- of uterine sarcoma is 


bleeding during or after the menopause, 
especially when associated with fibroids, 
should make one suspicious of a probable 
sarcoma of the uterus. Also, an abnormal 
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leukorrhea in a patient with fibroids which 
may or may not be bloody should give 
rise to a possibility of sarcoma uteri; and 
if the discharge becomes foul due to decom- 
position of tissue or necrosis, it may also 
point to sarcoma. We observed a case in 
which abnormally fast growing myomas 
proved to be sarcomatous. 

Our case of uterine fibrosarcoma was 
complicated by complete chronic uterine 
inversion. 

Non-puerperal uterine inversions are 
usually caused by some sort of neoplasms 
of the fundus. These tumors by means of 
traction and in the presence of a relaxed 
uterine wall will create an inversion. It is 
reasonable to assume that without the 
relaxed uterine wall a spontaneous inver- 
sion is almost impossible. Fibromyomas are 
the commonest tumors associated in a non- 
puerperal inversion. 

CASE REPORT 

Mrs. J. S., No. 28928, age _ seventy-six, 
was admitted to the Gynecological ward of 
the Cook County Hospital on July 20, 1944. 
She spoke no English and data were obtained 
from her husband who spoke English poorly. 
She apparently was in fairly good health 
until one year ago when she noticed vaginal 
bleeding and “something bulging” through the 
vagina and between her thighs. 

She passed her menopause at the age of fifty. 
Her blood pressure was 116/60; hemoglobin 
80 per cent; red blood cells, 3,850,000; white 
blood cells, 8,850; urine examination showed 
albumin 0, sugar 0, casts 0. 


The external genitalia were atrophic. Bartho- 
lins, Skenes, and urethra were negative. 

There was a large necrotic mass protruding 
from the vagina measuring the size of a large 
orange which was elongated. To the right of 
the midline of this mass there was another 
adherent decomposed necrotic tumor measuring 
about 4 by 4 cm., the center of which appeared 
“cooked” while the periphery was yellowish- 
green. It was friable and bled easily on slight 
touch. The whole protruding mass was mark- 
edly edematous and it was impossible to 
reduce it back into the vagina. 

A preoperative diagnosis of chronic uterine 
inversion was made, accompanied by a de- 
generating fibromyomas. However, malignancy 
was considered as a probability. 

A vaginal hysterectomy was done on August 
51, 1944, and histologic sections proved it to 
be a fibrosarcoma. 

COMCLUSIONS 

Uterine fibromyomas may undergo 
malignant transformation. 

Statistical data w'ere presented. 

Intrauterine neoplasms predispose to a 
possible spontaneous uterine inversion. 

A case is presented in which the chronic 
inversion was associated with fibrosarcoma. 
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APPENDICITIS IN COMBAT ZONE AS SEEN IN A FIELD 

HOSPITAL 


T he August, 1944, edition of the 
American Journal of Surgery con- 
tains an editorial by Captain J. E. 
Porter and Lieut. Commander G. H. 
Pratt of the United States Navy on “Oper- 
ations in the Tropics.” This reviews the 
“experiences in a United States Naval base 
hospital” and draws certain conclusions. 
One of these is that “right sided abdominal 
pain should be considered appendicitis 
until proven otherwise.” The implication 
is that in the light of present therapy, all 
these patients should be operated upon. 

This point was the subject of much dis- 
cussion in the pre-invasion period in the 
United Kingdom at our staff conferences. 
The question was whether prophylactic 
appendectomy should be done at once in 
such cases, or whether, in the absence of 
definite signs of organic disorder, this 
could be delayed. Proponents of immediate 
operation believed that the trouble would 
recur, and that operation, even though 
immediately removing a man from his unit 
and training program, was inevitable. It 
was also suggested that the chances for 
survival would be better since the attack 
might occur when and where medical care 
was not available. Proponents of delay 
thought that recurrence (i) was not as- 
sured, and (2) if it happened operation 


added little or no risk in view of the pros 
pective medical set up. Meanwhile, a 
valuable man was left in the unit and 
allowed to complete training toward the 
objective for which he had been inducted. 
In other words the danger to the individual 
was believed to be so slight as to be out- 
weighed by the greater good of the whole 
army. 

The question of the presence of “inva- 
sion appendicitis” occurred not infre- 
quently in the differential diagnosis. It was 
noted that during the five months the 
same units were serviced, rehospitalization 
of patients not operated upon occurred 
within several weeks of the original ad- 
mission, if at all. 

It was proposed to study cases (twenty- 
two) in the patients operated upon in 
the combat zone in July and August, 
1944, in the light of (i) history of previous 
hospitalization for the same symptoms and 
(2) morbidity and mortality compared to 
a series (forty-seven) done in the pre- 
invasion period (November 1943 to April 
1944). The cases studied were done by the 
same hospitalization unit of a field hospital 
and the surgical team attached at the time. 
The entire hospital was acting as a com- 
bined station hospital and holding unit at 
the time. It was supplying medical and 
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surgical service to the surrounding service 
units while receiving patients for evacua- 
tion from divisional field and evacuation 
rnedical units, and also some battle casual- 
ties directly from the front lines. 

Twenty-two patients diagnosed as cases 
of appendicitis were operated upon in the 
field. Twenty were found to have definite 
disease grossly, one was negative and one 
was found to be suffering from a right 
ureteral calculus. Due to pressure of work 
and also to the use of Forms MD 52c 
and 52d, a record of previous hospitaliza- 
tion for similar complaints was not noted. 
In fifteen of these cases seen by the 
writer, there was no history of previous 
hospitalization. 

A comparison of symptomatology was 
interesting in that, as e.vpected, the symp- 
toms were more definite and the findings 
clearer. The only questionable cases were 
the two noted above. One was a combat 
e.\'haustion case with symptoms of twelve 
hours’ duration which became worse while 
in the holding unit. After twelve hours’ 
observation, he was explored and a normal 
appendix found. There was moderate in- 
crease in the white and differential count. 
At the time all patients were being evacu- 
ated to the United Kingdom and the time 
of evacuation was uncertain. The other 
patient was admitted at night from an 
advanced unit with the diagnosis of acute 
appendicitis and was operated upon at 
once. The symptoms and history were 
considered typical. Persistence of symp- 
toms and subsequent urinalysis revealed 
the true diagnosis. 

The remaining eighteen cases showed 
advanced pathological conditions as com- 
pared to those in the United Kingdom 
series. So-called mild cases of catarrhal 
appendicitis were not seen. In this series 
the appendix was markedly injected and 
swollen with free fluid in almost all pa- 
tients. One case of diffuse peritonitis was 
encountered. This was in a service soldier 
who was admitted with a temperature of 
i05°F. and a nasophar3mgitis. The ab- 
dominal symptoms were generalized with 


a white count of 25,000 with gi per cent 
polymorphonuclears. The Ochsner treat- 
ment plus sulfadiazine and penicillin were 
used, and the appendix removed on the 
fourth daj’’ through a McBurney incision. 
The appendix was of the pelvic type and 
was walled off by the surrounding bowel. 
The wound was packed to the peritoneum 
w'ith vaseline and left open after the 
method advocated bj' Kennedy of Phila- 
delphia. Convalescence was uneventful, 
and he was evacuated on the fifth da3^ 
The wound was still open but the packing 
had been removed and the incision was 
clean. The patient was on soft diet and 
had had a normal bowel movement. No 
cultures or microscopic studies of the 
appendices were made due to lack of 
facilities. 

There were no fatalities in either series. 
A comparison of morbiditj" was not possible 
due to the fact that the field cases were 
evacuated on the seventh day with the 
exception of the peritonitis case. This was 
sent out earlier due to the fact that the 
hospital was moved. 

Complications were confined to one 
patient who had a series beginning with 
pneumonia, followed in sequence by dehis- 
cence, intestinal obstruction of small bowel 
through a tear in the omentum and, finalty, 
thrombophlebitis of the left leg. He finally 
cleared up and was evacuated on the 
fourteenth da3^ A right rectus incision was 
used. The appendix w^as of the suppura- 
tive type. Spinal anesthesia was used. 

Postoperative pneumonia occurred in 
one patient in the United Kingdom senes, 
also done under spinal anesthesia. 

There were no wound infections grossly 
in the Normandy cases. One wound infec- 
tion occurred in the United Kingdom 
series, following soiling in the removal of a 
large mucocele type of appendix. This was 
the size of a thumb and acutely inflamed. 
From the above it is evident that there 
were no more postoperative difficulties in 
the field than under garrison conditions. 

Sterilization of linen supplies was done 
by the field typo (gasoline) sterilizers m 
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both series. Spinal anesthesia was used in 
all the field cases and most of the garrison 
cases. Some failures were noted, con- 
tributed to, in part it was thought, by the 
use of other than American preparations. 
Ether and sodium pentothal were used for 
supplementary anesthesia when necessary. 

In conclusion, experience in a small 
number of cases diagnosed acute appendi- 
citis operated upon in combat zone, as 
compared to a larger number operated 
under garrison conditions, indicates that 


cases seen are farther advanced patho- 
logically in the combat zone. The results 
as far as morbidity and mortality showed 
no demonstrable difference. No conclu- 
sions as to the necessity for prophylactic 
appendectomy could be drawn, aside from 
the negative one that the factor of safety 
was not decreased in the combat zone. 
The necessity for routine urinalysis in all 
abdominal cases was emphasized by the 
one case of ureteral calculus in which the 
patient was operated upon. 

Major Hyman Sneierson, m.c. 


& 


Constipation is so usual in the early stages of appendicitis that when 
diarrhoea accompanied it the true diagnosis is liable to be overlooked. If 
diarrhoea is accompanied by even slight, but constant, tenderness and some 
rigidity in the right iliac fossa, other things being equal, the appendix 
should be explored. 

From “A Short Practice of Surgery” by Hamilton Bailey and R. J. 
McNeill Love (H. K. Lewis & Co. Ltd.). 
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A METHOD OF CONTINUOUS BRACHIAL PLEXUS BLOCK =>= 

F. Paul Ansbro, m.d. 

Dirccior of Anesthesiology, Kings County Hospital; Attending Ancstlicsiologist, Long Island College Hospital, 

Brooklyn, New York 

BROOKLYN, NEW YORK 

T he duration and effect of anesthetic over all other anesthetic procedures and 
agents injected locally or regionally are employed particularly when the stress 
is of course, limited by the inherent of any procedure is considered too great 
ability ' of the agents used to withstand for the patient’s physical ability to with- 
absorotion from the site of injection, stand it. 

Local anesthetic agents, such as, p-amino. Long-drawn out procedures on e^^rem^ 
benzoic acid esters, have a limited useful- ties which are done under genera anes- 
ness on account of their relatively short thesia frequently exact a physical price 
effect The usual dose of the soluble type from the patient, in the way of post-anes- 
forocain) will give anesthesia for a rela- thetic complications (atelectasis, shock, 
tFvelv short time. The relative toxicity dehydration) that are all out of proportion 
of lone-acting agents (nupercain, ponto- to any possible good resulting from the 

cain) prohibit their use for brachial plexus operation. Thus it is evident ^^^t if a 
block ^on account of the large quantity regional nerve block (brachial plexus block) 

it to Heretofore, the proce- 

thetic effect of the age , dure of brachial plexus block was note- 

necessy to suppl h f H es. TJ'S '™s 

which usoaify ia not desired usually due to faulty techn.c m which the 
P'T ftentlmes deterious. This constant anesthesiologist had not properly placed 
“ X^the and the anesthetic solution 

concern about the lunit had not come into contact with the nerves 

thesia frequently cause nlexus. Many and various proce- 

operative P’'°'=®'^''’'^®-J^drthe procedure dures were elaborated in an effort to effect 
"rlerv"e'“bL"k “one becrse the a method that would be suecessful in all 

patient’s '“"T JnStok-Tt 'T '.g. HirscheP blocked the brachial 

stand any other form plexus through the axilla and the next 

assumed j case since the year Kulenkampff^ introduced his supra- 

procedure m ^ affecting the patient clavicular method \Hiich has been used 

least physical factors al^ec g^ frequently and is safer than the 

are brought into play. ^ infraclavicular and axillary routes. How- 

dures are o en (Anesthesiology) Long Island College of Medieine. Read before the Brooklyn 

* From the S,^;ity at the Long Island College Hospital, April 4. >946. 
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ever there were frequent failures by anatomy must be visualized. The brachial 
anv * of these methods. Macintosh and plexus consists of the anterior primary 
Mushin,® on the basis of previous work divisions of the last four cervical nerves 



Fig. I. Apparatus consists of a 10 cc. 
Luer lock syringe and the two-way 
valve as used in the Hingson- 
Edwards continuous caudal method. 
The tubing can be of any desired 
length (18 inches is sufficient), A 
malleable needle (Becton-Dickin- 
son & Company) that has been filed 
to a blunt end to prevent perfora- 
tion of blood vessels is used. A cork 
stopper from an ether can com- 
pletes the apparatus. 

by Patrick, ■* have proposed a method 
which is well adapted to prevent failures. 
In the writer’s experience it has proved 
valuable and trustworthy and particularly 
so after a long experience with other 
methods in which many failures 'occurred. 
This method suggested to the writer the 
possibility of continuing the injections 
with the needle remaining in silu and for 
this purpose a suitable apparatus was 
devised. (Figs, i, 2, 3 and 9.) 

ANATOMY OF THE BRACHIAL PLEXUS 

To understand and perform brachial 
plexus block properly, essential points in 



Fig. 2. Apparatus with needle through 
the cork, usually 4 to 6 cm. 



Fig. 3. Close view of blunted needle 
through the cork guard. The cork, 
when placed flush with the skin in 
the supraclavicular area, prevents 
the needle from going in deeper. 

(C-5, 6, 7 and 8) and the first thoracic 
nerve. From these five roots, three trunks 
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Fig. 4. Anatomical position of the brachial plcvus whicii lies latent to the sub- 
clavian artery and between the insertions of the scalenus medius and 
anticus muscles. The subcl.avian vein is separated from the artery by the 
scalenus anticus muscle and lies under the surfaee of the elavicle and is not 


liable to puneture by needle. 



Fig. 5. A, palpating the pulsations of the subclavian artery as it crosses the first rib, 
the needle through the eork is guided by the palpating finger to a position lateral 
to the artery and in eontact with it. When the needle strikes the first rib the cork 
is brought down flush with the skin. This maneuver holds the needle upright and 
prevents it from penetrating deeper, b, palpation of subelavian artery. First step 
in guiding needle to position lateral to it in apposition to plexus. 
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(upper, middle and lower) are formed 
which, in turn, give off six branches, an 
anterior and posterior branch from each 
trunk. All the posterior branches unite to 
form the lateral or outer cord from which is 
given off the musculocutaneous nerve and 
the lateral root of the median nerve. From 
the anterior division of the lower trunk 
arises the medial or inner cord which 
gives off the median root of the median 
nerve which joins with the lateral root to 
form the median nerve proper. The ulnar 
nerve is also given off from the medial cord. 
Thus the plexus may be said to begin with 
five nerves and to end with five nerves 
with its intermediate portions in sets of 
three (three trunks, three sets of anterior 
and posterior branches, and three cords). ^ 
The nerves converge downward and 
outward and are closely grouped together 
as they cross the first rib between the 
fascial sheaths of the scalenus anticus 
muscle and scalenus medius muscle which 
are inserted on the first rib, (Fig. 4.) 
The relationship of the plexus to the sub- 
clavian artery in passing over the first 
rib is an important landmark in brachial 
plexus block. The plexus lies close, and 
lateral, to the artery. The subclavian vein 
lies under the clavicle and is not palpable. 
By feeling the pulsations of the sub- 
clavian artery as it crosses the first rib 
(Fig. 5 a) and inserting a needle close by 
it, contacting the first rib, the plexus may 
be reached with certainty. In order to 
insure proximity to the artery, the needle 
should move with the pulsations of the 
artery. (Fig. 8.) If the point of the needle 
is lying on top of the first rib and is pulsat- 
ing with the subclavian artery, then it, 
of necessity, lies in contact with the 
brachial plexus as it crosses the rib. By 
retaining the needle in its position next 
to the subclavian artery and holding it 
there by suitable means fractional injec- 
tions of procain may be made. 

PROCEDURE 

By using a blunt needle (Fig. 3), of the 
malleable type, and inserting it to the 


lateral side of the subclavian artery in 
contact with the upper surface of the first 
rib and observing it pulsating with the 
artery, one may be assured that he is in 
the proximity of the plexus. Paraesthesias 




.V.. linger 01 opposite Hand above the 

clavicle palpating subclavian arterj' as it 
crosses the first rib, the needle through the 
cork is inserted through a wheal i cm. above 
the clavicle and usually at its mid-point and 
directed backward, inward and downward to 
contact the rib. The palpating finger readily 
guides the needle to its proper place and pre- 
vents It from perforating the artery, b, insertion 
ol the needle downward. Inward and backward 
Ihe needle has been rotated away from its 
correct position for the sake of clarity 
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in the form of shooting pains down the syringe. (Fies i and 'i Th,. • 

arm caused by the needle contacting the rLined ii 5„ce the ule of a ork 
plexus are helpful and give further assur- through which the^ needle is inserted 


Fi(. 7. 


Fig. 8. 


■f 


i 



Fig. 7. Needle m place in the supraclavicular area. The 
cork prevents displacement inward and holds it upright. 

Fig. 8. Pulsation of the needle indicating its close apposition 
to the subclavian artery. If the needle is placed lateral 
to the artery and on top of the first rib, it of necessity 
is in close proximity to the plexus. Injection of 30 to 40 
cc. of I per cent procain will induce anesthesia within 
fifteen minutes. 


ance of proximity, but they are not essen- 
tial to success with this technic. If procain 
is injected at this location in sufficient 
quantity, a successful infiltration of the 
plexus will result. The needle is blunted 
to prevent perforation of the artery 
while remaining in situ. By retaining the 
needle in this position, fractional injections 
of procain may be made through rubber 
tubing of convenient length attached to a 


before passing it through the skin in the 
supraclavicular area. (Figs. 3 and 7.) 

The cork serves the purpose of holding 
the needle firmly upright and in preventing 
its movement inward. This is accom- 
plished by placing the cork in contact 
with the skin after the needle has been 
properly placed. (Fig. 7.) Adhesive strap- 
ping over the cork prevents outward 
displacement of the needle as it is held 
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securely in the cork. (Fig. qO One per 
cent procain without adrenalin is used 
and following careful aspiration to assure 


lasted for the entire procedure (two and 
one-half hours). Infiltrating the skin area 
above the clavicle and acromion and 



Fig. 9. Apparatus in place and ready for fractional injections. The 
adhesive strapping over the cork keeps the needle in place and 
prevents its outward displacement. The cork firmly holding the 
needle prevents its inward displacement. 


that the needle is not in a blood vessel, 
40 cc. is injected as the initial dose. The 
onset of anesthesia may be prompt or slow 
depending upon the proximity of the 
needle to the plexus. The usual length 
of time is fifteen minutes following comple- 
tion of the injection. It has been noted 
by others® that i per cent procain does 
not produce motor paralysis whereas 2 
per cent does affect motor nerves. This 
finding was confirmed in this series of 
twenty-seven cases. The average duration 
of anesthesia was two hours, the longest 
case being four hours twenty minutes, and 
the shortestTone and one-half hours. Good 
sensory anesthesia was obtained in all 
cases. The procedures varied from open 
reduction operations on bones of the fore- 
arm, arm and shoulder to repair of the 
median nerve and palmaris longus tendon! 
For shoulder operations an additional 
injection must be made at the fourth 
cervical transverse process to block C4 
nerve which supplies the skin of the 
shoulder. In one case this single injection 


circularly about the axilla along its 
thoracic surface may also be done to 
block the superficial branches of the 
cervical plexus.® 

There were slight toxic effects noted in 
three cases (sweating, pallor) but no 
change in blood pressure, pulse or respira- 
tion. The majority of the patients on 
returning to bed expressed a desire for food 
and did not require opiates for several 
hours after operation. Those with casts 
on the arm and chest were sitting up and 
moving about freely immediately post- 
operatively. The amount of solution varied 
from 1 20 cc. used in one and one-half hours 
to 220 cc. in four-hour cases. These dosages 
were within the safe range for detoxifica- 
tion by the body. In an early case in this 
series, a hematoma in the supraclavicular 
area developed from perforation of the 
artery by a sharp needle but had no ill 
effects. It was noted that the onset of 
anesthesia was greatly prolonged in this 
case probably due to the extravasated 
blood preventing procain from contacting 
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the plexus. Perforation of the subclavian 
artery is of no importance and is not likely 
to occur if one uses a blunt needle. A 
sharp needle of large gauge is used to 
perforate the skin and is then withdrawn. 
The blunt needle follows the track through 
the skin made by the sharp needle or the 
new type Hingson-Edwards needle — blunt 
end with sharp obturator — may be’ used 
and is more suitable. Subclavian artery 
perforations have been purposelj^ done 
repeatedly by investigators to obtain sam- 
ples of arterial blood without any harmful 
effects. 

Plorner’s syndrome (ptosis, miosis and 
anhidrosis) was not evident in any of the 
patients which indicates that the solution 
of novacain did not extend upward through 
the rami communicantes to affect the 
stellate ganglion. However, the applica- 
tion of this method in peripheral vascular 
conditions of the upper arm is evident. 
This is based on the anatomy of the 
sympathetic components of the brachial 
plexus which are arranged as follows: 

The anterior primary divisions of C-5 
and 6 receive a gray ramus communicans 
from the middle cervical sympathetic 
ganglion. C-7 and 8 somatic nerves receive 
a gray ramus from the inferior cervical 
sympathetic ganglion. The first thoracic 
nerve is connected by two rami com- 
municantes with the first thoracic sympa- 
thetic ganglion. The sympathetic fibers 
accompany the brachial plexus and are 
distributed to the blood vessels. Thus 
block of the brachial plexus produces 
both a somatic anesthesia and a sympa- 
thetic anesthesia. This blocking of the 
sympathetic ganglion at the brachial plexus 
produces a vasodilatation of the arm, hand 
and wrist and accompanying rise in tem- 
perature in these locations without the 
development of a Horner s syndrome. 
The latter syndrome, however, may be 
effected by a diffusion of the procain 
upward along the nerve roots to the 
stellate ganglion. Although this has been 
noted by others,® it did not develop in 


any of the cases reported here. This 
release of vascular tone is made evident 
by a rise in skin temperature of the affected 
extremity to the extent of 4°c. 

The effective use of continuous brachial 
plexus block involving the sympathetic 
supply of the arm was evidenced by its use 
in brachial artery embolism of cardiac 
origin. In this case, a painful, swollen, 
cold, wet and cyanotic arm and hand 
ivas replaced by a painless, warm, dry 
and pink extremity within two hours 
after continuous block of the brachial 
plexus was established. Unfortunately, a 
pulmonary embolus wrote finis to the case 
within another hour. On the basis of this 
case the utilization of continuous brachial 
block in upper extremity vascular accidents 
as a means of inhibiting vasospasm and 
thus promoting collateral circulation is 
recommended. The relief of pain in the 
arm during this episode was complete and 
came on within fifteen minutes. 

SUMMARY 

Twenty-seven patients requiring opera- 
tion of the shoulder, arm, wrist and hand 
had brachial plexus block by the con- 
tinuous method. Anesthesia was successful 
in all cases and it was not necessary to 
supplement any with general anesthesia. 
The duration of operations extended from 
one and one-half hours to four hours twenty 
minutes. The possible utility of the method 
in peripheral vascular conditions of the 
upper extremity is suggested. 
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By DEAN CORNWELL, N. A. 


Oliver Wendell Holmes, 1809-1894, reading his celebrated 
essay entitled "The Contagiousness of Puerperal Fever" be- 
fore the Boston Society for Medical Improvement in 1843. 


Oliver wendell holmes was a young man 
thirty-four years of age when he wrote this 
famous essay on childbed fever. He had ob- 
tained his M.D. degree at Harvard Medical 
School just seven years before and in the in- 
terval had been for two years professor of 
anatomy and physiology at Dartmouth Col- 
lege. How he came to write it he tells in the 
preface to a monograph entitled "Puerperal 
Fever as a Private Pestilence" and published 
in 1855. These are his words: 

"A discussion arose in a medical society of 
which I was a member, involving the sup- 
posed cause of a disease, about which some- 


thing was knowm, a good deal suspected, 
and not a little feared. I felt that it would be 
doing a good service to learn what experience 
had to teach in the matter." 

His celebrated essay was the result of this 
searching inquiry. It is at once a model of 
cold scientific reasoning and of impassioned 
pleading. Even today it is impossible to find 
in it a statement which is false or an argu- 
ment which can be refuted. We can still 
profit by his plea never to neglect anything, 
w hether through ignorance or prejudice, that 
can make childbearing safer for women 
throughout the world. 
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AMERICAN PHYSICIANS and sutgeons have 
contnbuted greatly to the advancement of 
n^edicine. They should be better known to 
the.r fellow countrymen, who have benefite 

so much by the.r works 

To accomphsh tins purpose, a senes 
or.g.nal canvases ent.tled "Pioneers of Amer- 
ican Med.cne" was conceived by Wyeth 
lacorporared. An outstanding American 

i„ustratorandmural.sr.DeanCornwelkN^A 

,,.s commissioned ro execute them^ The re- 
production shown IS the sixth in the ser s, 
which was inaugurated in 1939. 


The months of painstaking research that 
are necessary to insure accuracy of derail 
limit additional canvases to one a year. 

The original paintings are constantly being 
exhibited under the auspices of medical so- 
cietiesand universities throughout theUnite 

States iind Canada. 

It IS hoped by Wyeth Incorporated that 
the senes "Pioneers of American Medicine" 
will contribute in some small measure to t le 
history of medicine and afford a dearer 
recognition of the achievements of American 
medical heroes. 


WYETH 




P H I t A 


D E L P H I A 


P A 



REO U S PAT OFP 


INDICATIONS AND ADVANTAGES OF COMPLETE 
ABDOMINAL HYSTERECTOMY VERSUS 
INCOMPLETE HYSTERECTOMY* 

Claude J. Hunt m.d. 

Surgical Chief, Kansas City General Hospital 
KANSAS CITY, MISSOURI 


B ecause of distressing symptoms 
of leucorrhea, occasional bleeding 
from the cervical stump or polypoid 
protrusion, we became dissatisfied with 
the operation of subtotal hysterectomy. 
Being inspired by the technic and results 
of total hysterectomy obtained by Masson, 
Counsellor and Sanders, we began, five 
years ago, to replace the subtotal with the 
total procedure in most cases requiring 
hysterectomy. 

It is not, however, our purpose to 
precipitate a controversy between those 
who favor subtotal to total hysterectomy 
or the incomplete removal of the uterus 
to the complete. It is a matter of opinion 
whether adequate cauterization of the 
cervical canal and the proper repair of 
lacerations is sufficient as a prophylaxis 
against future cervical stump cancer or 
the disturbing local or systemic effects of 
latent or recurring cervdcal infection. This 
problem must be evaluated by the operat- 
ing surgeon and a decision made upon his 
experience and clinical observation. 

It is our desire to relate our experience 
with total abdominal hysterectomy and to 
explain our preference for this procedure 
in the vast majority of cases. 

My brother, Dr. Paul Hunt, and I 
have performed, since 1940, the complete 
removal of the uterus in 243 cases, without 
a mortality, without an injury to the 
bladder or ureters and with no added 
hospitalization period. 

Bleeding during the operation has not 
been a problem. Postoperative recover has 
not indicated pelvic infection. This we 


believe to be less in the total than in the 
subtotal operation. As mentioned by Mas- 
son, cutting across the cervix opens a 
field for infection even though the canal 
has been thoroughly cauterized. Cauterized 
tissue becomes necrotic and a fertile 
field for infection, which is conducive to 
thrombophlebitis. There was one case of 
postoperative thrombophlebitis in this 
series, which subsided by paravertebral 
block and dicumerol in a short period, 
with only slight residual leg edema. 

There has been only one case that 
presented any postoperative bleeding and 
this was easily controlled. Such occurrence 
is negligence and due to failure to close 
adequately the vaginal vault — in this 
instance, at the side of the vaginal vault 
suture. At this angle vaginal mucosa may 
retract and not be included in the suture 
and subsequently bleed. 

The average postoperative stay in the 
hospital was 14.7 days. The time of opera- 
tion was not prolonged appreciably over 
that of subtotal hysterectomy. The average 
time taken for operation was less than one 
hour. Sixty-five per cent of the patients 
were operated upon under spinal anes- 
thesia, an agent which gives excellent 
relaxation and permits of better exposure. 
The average age of the patients was forty- 
three years; 213 were for fibromyoma, 
six for fundal carcinoma, four for carcinoma 
of the cervix, twenty for miscellaneous 
pelvic disorders, ovarian cysts, tubo-ova- 
rlan disease and endometriosis. 

We have not encountered any of the 
objections often emphasized against the 
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total removal of the uterus. The vaginal 
vault has been well supported in all cases 
and there has been no shortening of the 
vagina except in those cases having a 
congenitally short vagina and where a 
cancer of the cervix had been treated 
previous to operation by radium and x-ray 
therapy, in which instance a wide vaginal 
cuff was removed along with the cervix. 
Frequent inquiries as to marital relations 
following this procedure have resulted in 
satisfactorj'^ replies in most instances. There 
has been no distressing leucorrhea, no 
periodic bleeding and naturally no carci- 
noma following the procedure. 

We, therefore, from this experience, 
believe total hysterectomy is preferable 
in the vast majority of cases to subtotal 
hysterectomy for lesions requiring the 
removal of the uterus. We do not by any 
means advocate the complete removal as a 
routine. Each case has to be individualized 
and the appropriate procedure decided 
upon. The age of the patient, the condition 
of the cervix, the anatomical obstacles 
at the time of exploration and, as Masson 
has said, to some extent the wishes of the 
patient are to be considered. 

If the patient is fat, the pelvis deep and 
inaccessible, the lower uterine segment 
fixed by fibrosis, or endometriosis with a 
firmly adherent rectum and rectosigmoid, 
total hysterectomy is contraindicated. A 
normal cervix in the nullipara does not 
necessitate the removal of the cervix. 
It is likewise preferable not to do so in a 
young individual without cervical disease 
or familial cancer tendencies. 

However, when the individual is in the 
mid-period of life, near or after the 
menopause, has borne children, has an 
infected cervix, enlarged, eroded or scarred 
by lacerations, with or without appreciable 
leucorrhea, we believe the cervix should 
be removed along with the fundus. The 
entire uterus should be removed in all 
cases when fundal carcinoma is known to 
be present or suspected and, in some 
instances in which cervical cancer has been 
controlled by radium and x-ray. It does 


not seem to be desirable to remove the 
uterine disorder and retain the most 
vulnerable portion from the standpoint 
of cancer or distressing sequelae. 

CANCER OF THE CERVICAL STUMP 

It is to be admitted that the incidence 
of cancer of the cervical stump is not 
great and may not be considered as an 
indication for total hysterectomy. Cer- 
tainly not, if the mortality of the operation 
exceeds the incidence of cervical stump 
cancer. Gellborn and Spain stated that 
the danger from total hysterectomy is far 
less than that of cancer of the cervical 
stump. Sanders states that cancer of the 
cervical stump is sufficient in number to 
make total hysterectomy a definite indica- 
tion. He had four cases last year. A 
mortality of less than i per cent in looo 
complete hysterectomies justifies this state- 
ment. Foss reports the incidence of cancer 
in the remaining cervical stump, from a 
review of sixteen authors, to be 2.60 per 
cent and the mortality of total hysterect- 
omy as against subtotal hysterectomy 
as reported by twenty-two authors, to be 
3.87 and 2.35 per cent, respectively. 
However, Masson reports an incidence 
of 4.4 per cent cervical stump cancer in a 
period from July i, 1930, to December 31, 
1938, as against a mortality rate of 1.2 
per cent in total abdominal hysterectomy. 
Masson states by communication that 
they have seen over 200 cases of carcinoma 
of the cervical stump, some of them many 
years after the incomplete operation. 
Counsellor reports 666 total hysterectomies 
at the Mayo Clinic in 1944 with one death. 
Foss recently reported 200 consecutive 
total removals without a mortality. 

During the first five years of the Ellis 
Fischel State Cancer Hospital, of Missouri, 
there were seen 416 cancers of the cervix, 
eleven of which were of the cervical 
stump, all developing three years or more 
after subtotal hysterectomy. There were 
twenty-two in which the lesion was seen in 
the first six months following subtotal 



VoL. LXXI. No. 6 


Hunt — Hysterectomy American Journal of Surgery 


725 


hysterectomy. Lockwood, in the last three 
years, has treated lOO cases of cancer of 
the cervix, sixteen of which were in the 
cervical stump. The longest postoperative 
period was thirty-two years, four less 
than one year and one less than six months. 

In addition, there were ten cases of cancer 
of the cervix diagnosed from the surgical 
specimen and by biopsy of the stump 
while the patients were convalescing in the 
hospital from supravaginal hysterectomy. 

This indicates that many cases have an 
unknown incipient cancer of the cervix 
at the time of subtotal hysterectomy, 
which emphasizes the importance of care- 
ful investigation of the cervix before 
operation, often by biopsy or curettage. 
Meigs states that the problem of cancer 
of the cervical stump is a real one and that 
there is no excuse for not removing the 
cervix, except in bad risk patients and 
where anatomical difficulties exist. Von 
Graff condemns coning out the cervix as 
it leaves the squamous epithelium of the 
cervix. 

Richardson, discussing the contribu- 
tions of Telinde and Galvin, calls attention 
to the frequency of unsuspected carcinoma 
of the cervix found over a period of two 
years in the routine biopsy of every 
patient coming to the operating room 
and some in the out-patient department. 
During this period of time they found 
sixteen cases with early histologic changes 
in the epithelium characteristic of cancer, 
and after total hysterectomy and careful 
histologic study this diagnosis was con- 
firmed in fifteen of these cases. Further- 
more, in a series of 300 cases in which total 
hysterectomy had been performed for a 
benign lesion and cervical cancer was not 
suspected, it was found in four cases. 
Novak states that many of the earliest 
cancers have been in cervices which 
showed little or no gross clinical change. 

It must be remembered that cervical 
cauterization protects only against adeno- 
carcinoma of the cervix and not against 
the squamous cell carcinoma, which is by 
far the most frequent. An analysis by 


Allebach of the cervical cancers at the 
Research Hospital for a twenty-one-year 
period shows twenty-seven, or lo.i per 
cent adenocarcinoma; and 240, or 89.9 
per cent, squamous cell carcinoma, in a 
total of 267 cases. Also, cancer of the cervix 
is more, lethal than cancer of the fundus. 
They are usually Grade iii or iv, while 
the fundal carcinomas are Grade i and 11. 

BENIGN LESIONS OF THE CERVICAL 
• STUMP 

There are other reasons, however, more 
rational for the removal of the cervix 
along with the uterus than cancer. Novak 
says the cervix serves no function after 
removal of the uterus and just as good a 
pelvic floor can be made if it is removed. 
Its retention results often in troublesome 
leukorrhea, even if cervical cauterization 
or conization are done. Frequently the 
cervical stump has to be amputated 
because of this distressing condition and 
often periodic bleeding is so persistent 
that radium or amputation must be 
employed. We often have had this experi- 
ence. Variable degrees of leucorrhea are 
common, after subtotal hysterectomy, but 
is never present after total removal. We 
have found an infected cervical stump 
and annoying leucorrhea in thirty-five 
of sixty patients upon whom we had 
performed cervical cauterization and sub- 
total hysterectomy. Many never had it 
before. Cauterization may be conducive 
to infection. Masson states that in more 
than 500 instances treatment was neces- 
sary because of cervicitis with leukorrhea. 
In many of these cases there was no history 
of this condition before the body of the 
uterus was removed. He believes this is 
due to interference with the blood supply 
of the cervical stump with infection in the 
cervical glands. Because of these reasons, 
in the last 2,000 hysterectomies he thinks 
he has not done more than fifty subtotal 
operations. Also, cervicitis may act as a 
focus of systemic infection or may be the 
seat of a polyp or even fibroid tumor. 
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ESSENTIALS OF OPERATIVE TECHNIC 

The operation of total abdominal hyster- 
ectomy should never be attempted except 
by one familiar with the technic. It is not 
an operation for the occasional operator 
or for one not thoroughly familiar with the 
essentials of the procedure. It is our policy 
in all cases in which there is no ovarian 
disorder to conserve the ovaries when 
possible. Large lesions may so approximate 
the ovaries that adequate blood supply 
cannot be maintained. Usually one ovary 
can be conserved. The tubes, as empha- 
sized by Masson, have no further purpose 
and may necessitate later surgery. We, 
therefore, usually remove the tubes. If 
left, their blood supply may be impaired as 
they must depend upon collateral circula- 
tion from the ovarian arteries, the principal 
supply having been abolished when the 
uterine arteries were ligated. Masson 
wisely emphasizes that the possibility of 
thrombophlebitis is less likely when the 
tubes are removed, as it eliminates slowed 
or stagnant circulation in the mesosalpinx. 

The bladder is protected from injury 
by carefully stripping it down under direct 
vision, either by gauze dissection when 
not adherent or by sharp dissection. 
After ligation of the round ligament and 
division and ligation of the tubal pedicle, 
the ureters can be palpatated by passing 
the hand behind the broad ligament 
and the thumb in front. The ureter can be 
felt to roll between the thumb and index 
finger. Its location can be determined. 
The ureters are protected by placing 
clamps on the uterine arteries high, as 
stated by Masson, at the internal os, both 
for total and subtotal hysterectomy alike. 
Keep close to the uterus, do not clamp 
below the internal os and the ureters will 
be safe. If the tumor is large and access is 
not possible, it can be removed in piece- 
meal and the ureters located and the 
bladder protected. If bleeding in the broad 
ligament occurs, the ureters should be 
isolated. 

With the bladder well dissected down 
below the cervix, with the uterine arteries 


clamped at about right angles to the 
internal os, divided and securely ligated 
by fixation suture ligature, the cardinal 
ligaments can be freely divided and by 
traction upon the uterus the cervix can be 
pulled up and actually enucleated from 
the vaginal vault, stretching to its maxi- 
mum the vaginal mucosa around the cervix. 
The uterosacral ligaments and posterior 
peritoneum having been previously di- 
vided, the vaginal vault is opened with 
safety from behind and the cervix is 
removed by curved scissors at its attach- 
ment to the vaginal mucosa, conserving 
the entire length of the vagina. Right 
angle clamps placed below the cervix 
necessitate broad ligament dissection well 
below the distal end of the cervix at the 
side of the vault of the vagina. This is 
far below the point of safety of the internal 
os and greatly increases the danger of 
ureteral or bladder injury and materially 
shortens the vaginal vault. It is far better 
to open the vagina, conserve its entire 
length, pass through into the vagina a 
gauze tape saturated with tincture mer- 
thiolate and close the mucosa by an 
inverted suture under direct vision. No 
added danger of infection will result from 
this procedure and the advantages are 
evident. There would be less objection to 
total hysterectomy from the standpoint 
of safety of the procedure, ease of accom- 
plishment and adequate vaginal depth if 
this method were employed. 

With closure of the mucosa of the vaginal 
vault, support is attained by suture of the 
uterosacral ligaments to the anterior va- 
ginal wall fascia or the vesical fascia, 
re-enforced by overlapping of the round 
ligaments across the closed vaginal vault. 
With these supporting fascial and liga- 
mentous structures properly applied, pro- 
lapse will not occur. The vault can be 
and is as well or better maintained than 
in subtotal hysterectomy. The entire field 
is covered by the vesico-uterine fold of 
the peritoneum, leaving a perfectly peri- 
tonealized pelvic floor. Sutures should 
only be placed where it is definitely seen 



VoL. LXXI, No. 6 


Hunt — H3'^sterectomy 


American Journal of Surgery 


727 


through what structures they pass. An 
improperly placed suture is the most com- 
mon cause of bladder injury. It is our prac- 
tice to sprinkle the field lightly with 
crystals of one of the sulfa drugs. The 
abdomen is closed without drainage. The 
vaginal tape of tincture merthiolate is 
removed immediately after the abdominal 
closure. An adequate restoration of the 
perineal floor should be done, if necessary. 

SUMMARY 

The indications for total hysterectomy 
are definite and have been emphasized. 
Cautery of the cervix and repair of 
cervical lacerations are not considered 
desirable if total hysterectomy can be 
safely performed. 

The mortalitj'^ of total hysterectomy is 
less than the incident of cervical stump 
cancer in properly selected cases under 
competent hands. 

None of the serious objections often 
mentioned are encountered when the 
vaginal vault is well supported and length 
maintained. The right angle clamp below 
the cervix, across the vagina as an aseptic 
precaution seems inadvisable. It shortens 
the vagina. It is better to open the vagina 


and reconstruct the vault under direct 
vision, building up a firm support b}'^ the 
uterosacral ligaments, vaginal fascia and 
round ligaments. 
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R estoration of bowel continuity 

following resection has attracted the 
attention of surgeons here and 



Fig. I. Schematic dra\ving of incision with 
landmarks. 


abroad ever since Reybard^ more than 
a century ago successfully removed a 
sigmoidal cancer and immediatelj'^ anasto- 
mosed the segments. Either by preservation 
of the sphincter musculature or by re- 
establishment of continuity, much progress 
has been made toward elimination of a 
colostomy for lesions of the rectum and 
pelvic colon. 

The purpose of this discussion is to 
review an experience of over five years in 
a series of 461 cases of cancer involving the 
anus, rectum and pelvic colon and to ap- 
praise particularly the results obtained 
with the technic of ‘ ‘ proctosigmoidectomy ” 
as designed by Babcock in 1932. ^ In this 
group there were 265 males and 196 fe- 
males, the extremes 17 and 85. The 
distribution was noted as shown in Table i. 
Ninety-four and four-tenths per cent were 
reported as adenocarcinoma and 57.9 per 
cent were grade ii. Four hundred and 
twenty-four patients were operated upon. 


an “operability rate” of 91.9 per cent. 
Radical extirpation was performed in 371 
patients representing a “resectability rate” 
of 80.4 per cent. 

Table i 

Sigmoid ^8 

Rectosigmoid... , .... 158 

Rectum 23 j 

Anus... , 

Total.. 461 

It will be noted that the rates of operabil- 
ity and resectability are based not on the 
number coming to operation but rather on 
the number of cases examined. If one were 
to exclude those who had been operated 
upon elsewhere but sought an opinion, 
inoperable patients who were referred to a 
roentgenologist for therapy or those who 
refused operation, it is obAuous that the 
rates of both would be higher than is evi- 
dent in Table ii. There were twenty-five 
deaths in 424 operations — operative mor- 
tality 5.8 per cent or twenty-three deaths in 
371 resections — mortality from resection 
6.1 per cent. If the various stages of 
multiple procedures are included, as well as 
preliminary enterostomies and closures, 
sphincteroplasties, removal of redundant 
bowel and the like, the 424 patients under- 
went eighty-two additional procedures or 
506. On this basis the operative mortality 
is 4.9 per cent. 

The disposition of the 461 patients is 
shown in Table 11. 

Radical extirpation was performed in 371 
of the 461 cases — a resectability rate of 80.4 
per cent. The technic employed is shown in 
Table iii. 

More and more has it been realized in our 
department that sigmoidal cancers, espe- 


Read before the Detroit Academy of Surgery, October ii, 
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cially those low in the pelvic colon, can be 
widely resected with immediate end-to-end 
anastomosis, and similar lesions in the 


resections, 262 or 70.6 per cent were per- 
formed without an abdominal colostomy 
and of this number, 236 or 63 per cent 



Fig. 2 . Mobilization of sigmoid begun by incision of lateral leaf. Ureter is 
identified and retracted. 


Table n 



No. 

Pa- 

tients 

No. 

Pa- 

tients 

Oper- 

ated 

upon 

Oper- 

ability 

Rate 

No. 

Deaths 

from 

Oper- 

ations 

Mor- 

tality 

Rate 

from 

Oper- 

ations 

No. 

Pa- 

tients 

Re- 

sected 

Re- 

secta- 

bility 

Rate 

No. 

Deaths 

from 

Re- 

section 

Mor- 

tality 

Rate 

from 

Re- 

section 

No procedure recommended 

Palliative colostomy 

Local excision (Bevan) alone or with radium 

implantation 

Exploration only 

Fulguration 

Refused operation or sought counsel else- 
where 

Resection 

1 5 

31 1 

14 

8 

21 

11 

371 

i 

31 1 

•4 

8 

371 


2 

23 

6.4 

0 

0 

6.1 

371 

. 1 

23 

6.1 

Totals 



461 

424 

91-9% 

25 

5.8 

371 

80.4% 

23 

6,1 


rectum can be removed without the estab- 
lishment of an abdominal colostomy and 
with preservation of the sphincter muscula- 
ture. It will be observed that of the 371 


were operated upon by the technic of 
“ proctosigmoidectomy.” 

It has become apparent that the views 
held by iMiles" as to the lateral and espe- 
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Fig. 3. Incision of medial leaf. Inferior mesenteric, left colic and sigmoidal 
vessels are shown and point of division. 



Fig. 4. Mobilization from abdominal phase is now complete. Hand is introduced 
into presacral space as far as sacrococcygeal articulation. 
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cially the inferior zones of spread necessitate 
some modification inasmuch as Westhues'* 
has given striking evidence that cancerous 
connective tissue and lymph node metas- 
tases are, located at the level of the car- 
cinoma or above it. Dukes and Bussey* 
have confirmed these findings. CoIIer,®’’ in 
his investigations found no evidence of 
retrograde metastasis to nodes situated 
5 cm. below the primary site, and no metas- 
tasis along the lateral zone of spread where 
the inferior border of the lesion was 3 cm. 
or more above the mucocutaneous junction 
(anorectal line). It may be deduced, there- 
from, that the inferior zone of spread is 
relatively unimportant. 


Table hi 



No 

Cases 

Deaths 

Per- 

cent- 

age 

Abdominoperineal proctosigmoi- 
dectomy — Babcock 

236 

15 

6 3 

Abdominoperineal excision — i 
stage — Miles 

51 

2 

3 9 

Abdominoperineal excision — 2 
stage — Lahey 

6 

I 

16 6 

Sigmoidectomy — multiple stage — 
Mikulicz 

27 

2 

7 4 

Sigmoidectomy — primary anasto- 
mosis — Babcock or Furniss 

1 

24 * 

2 

8 3 

Perineal excision with colostomy — 
Lockhart-Mummerj 

14 

I 

7 I 

Anterior resection — Hartmann 

9 

0 

0 

Penneo-abdominal excision — ^Tur-i 
ner 

2 

0 

0 

Perineal excision — Cuneo-Seneque 

2 

0 

0 

Totals 

371 

23 

6 I 


The accompanying chart shows a group 
of forty-nine of seventy consecutive cases 
in which an abdominoperineal procto- 
sigmoidectomy was performed. Dr. Ernest 
E. Aegerter, Professor of Pathology, per- 
sonally supervised the serial sectioning of 
the postoperative bowel specimens at 2, 4 
and 6 cm. below the growth. It will be 
observed that only in Case 3 was evidence 
of malignancy disclosed in each section; 
Case 20 showed malignancy at 2 cm. below 
the growth but not at other distance. In 


other words, one of the forty-nine cases 
disclosed cancer at a distance of 6 cm. 
(2.0 per cent). It is our opinion that the 



Fig 5 Purse string of stout silk introduced 
through the tough squamous epithelium of the 
anal wall immediatelj' below anorectal line 
Ends are left long for traction 

sphincter musculature may be preserved 
provided the lower border of the growth is 
6-cm. or more above the anal margin. 

Based on a series of 1,995 cases of malig- 
nancy of the anus, rectum and sigmoid 
colon, in which the precise location of the 
tumor was noted in 1,401 instances, the 
writer®* found that only 10.2 per cent of 
lesions occurred within the distal 5.5 cm. of 
the bowel and 19. i per cent were within the 
distal 8 cm. (above the anal margin). If all 
grow'ths located m the distal 8 cm. area 
are excluded, 80.9 per cent occur in the 
situation above. In brief, 80 per cent of 
the cancers Involving the distal loop do 
not necessitate sacrifice of the sphincter 
musculature. 

It is obvious that preservation of the 
sphincter musculature does not jeopardize 
the radicabihty of the operation, for 
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No, 

Initials 

Age 

Sex 

Type 


I 

E. McR. 

63 

i\i 

Adenoca. 


2 

F. W. 

62 

F 

Adenoca. 


3 

W. 0. 

52 

M 

Adenoca. 


4 

G. S. 

55 

M 

Adenoca. 


5 

T. D. 

55 

M 

Adenoca. 


6 

P. C. 

39 

M 

Adenoca. 


7 

E. R. 

42 

F 

Adenoca. 


8 

M. B. 

66 

M 

Adenoca. 


9 

S. L. 

65 

F 

Adenoca. 


10 

D. C. 

36 

F 

Adenoca. 


I I 

P. G. 

57 

M 

Adenoca. 


12 

J. K. 

58 

M 

Adenoca. 


'3 

S. A. 

42 

F 

Adenoca. 


14 

J. P. 

52 

F 

Adenoca. 


15 

J. R. 

60 

F 

Adenoca. 


16 

F. A. 

58 

M 

Adenoca. 


17 

M. D. 

49 

j\I 

Adenoca. 


18 

E. H. 

74 

F 

Adenoca. 


19 

E. S. 

64 

M 

Adenoca. 


20 

E. V. 

58 

F 

Adenoca. 


21 

A. R. 

72 

F 

Adenoca. 


22 

E. H. 

57 

M 

Adenoca. 


23 

B. W. 

38 

M 

Adenoca. 


24 

L. W. 

39 

F 

Adenoca. 


25 

H. K. 

62 

F 

Adenoca. 


26 

B. 0. 

40 

F 

Adenoca. 


27 

C. T. 

58 

M 

Adenoca. 


28 

J. B. 

44 

M 

Adenoca. 


29 

E. S. 

72 

M 

Adenoca. 


30 

R. B. 

38 

M 

Adenoca. 


31 

M. P. 

65 

F 

Adenoca. 


32 

A. K. 

53 

F 

Adenoca. 


33 

V. C. 

60 

M 

Adenoca. 


34 

C. B. 

68 

M 

Adenoca. 


35 

S. B. 

56 

M 

Adenoca. 


36 

V. L. 

56 

M 

Adenoca. 


37 

G. G. 

61 

M 

Adenoca. 


38 

J. F. 

45 

F 

Adenoca. 


39 

M. R. 

59 

F 

Adenoca. 


40 

A. V. 

64 

F 

Adenoca. 


41 

P. G. 

41 

F 

Adenoca. 


42 

G. McF. 

73 

M 

Adenoca. 


43 

L. K. 

35 

F 

Adenoca. 


44 

W. G. 

66 

M 

Adenoca. 


45 

J. C. 

55 

M 

Adenoca. 


46 

W. H. 

41 

M 

Adenoca. 


47 

A. DeG. 

68 

M 

Adenoca. 


48 

A. K. 

55 

M 

Adenoca. 


49 

H. T. 


F 

Adenoca. 



Table iv 


Grade 


II 

II 

II 

III 

III 

II 

II 

II 

II 

II 

II 

III 
II 
II 
II 
II 
II 
II 

IV 
III 

II 

II 

III 

II 

II 

It 

II 

II 

II 

II 

II 

II 

II 

II 

II 

III 

II 

II 

II 

III 

II 

II 

II 

I 

II 

II 

III 

II 


Type of 
Resection 


AP.P.* 
AP.P.* 
AP.P.» 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 
AP.P.* 


Cm. 

Bowel 

Re- 

moved 


27 

25 

3> 

26 

25 

43 
>9 
22 

13 

21 

19 
30 
24 

10 
39 
'9 

20 
30 
30 

'9 

28 

22 
16 
26 

29 

24 

25 

19 

21 

20 

26 
17.5 

>9 

21 
24 

16 

30 

33 

20 

22 
14 

20 

29 

24 

21 

17 

33 

22 
20 


Circum- 
ference 
of 




M 

H 

Entir 

Entir 

Entin 

% 

Entire 

V4 

H 

Entir 

Entire 

Entire 

Entire 

Entire 

Entire 

M 

Entire 

Entire" 

Entire 

Entire 

Entire 

Entire 


Entire 

% 

Entire 

Entire 


June, 1946 


Section below Growth 


3 " 2 Cm 

4 Cm 

. 6 Cm 

re 0 

0 

0 

0 

0 

0 

re + 

+ 

"h 

-e 0 

0 

0 

'e 0 

0 

0 

0 

0 

0 

0 

0 

0 

e 0 

0 

0 

e 0 

0 

0 

e 0 

0 

0 

e 0 

0 

0 

e 0 

0 

0 

0 

0 

0 

0 

0 

0 

2 0 

0 

0 

? 0 

0 

0 

0 

0 

0 

5 0 

0 

0 

0 

0 

0 

+ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


* Abdominoperineal proctosigmoidectomy. 
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in a series of over i,ooo opera- patients on whom the writer performed an 
tions found the percentage of three-year abdominoperineal proctosigmoidectomy, 
cures higher when the sphincter apparatus whereby, ninety may be classilied as 



Fig. 6. Sagittal section through pelvis showing relationship of struc- 
tures and the extent of inferior mobilization by arrows from the ab- 
dominal phase A anteriorly, and n posteriorly. Note position of 
sphincters: I. S. — internal sphincter; E. S. — external sphincter 
and longitudinal muscle fibers. 



Fig. 7. Sagittal section showing the position and 
relationship of musculature by traction on purse- 
string suture. 


was preserved than when sacrificed. He 
maintains that similar results were obtained 
by Eichhoff (Kuttner Clinic) and by 
Pribam (Payr Clinic). The survival rate 
of our cases following “ prostosigmoidec- 
tomy” slightly better than parallels the 
results obtained by the usual type of 
abdominoperineal extirpation. 

Survival 


Three years or more 58. 6% 

Five years 50. % 

(based on 81 cases) 


After the method of David and Gil- 
christ,''* we have analyzed 185 of our 236 



Fig. 8. a, incorrect plane of cleavage; b, correct 
plane of cleavage. 


favorable” with no question as to re- 
sectability, and ninety-five cases in which 
one or more factors clouded resectability. 
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Table v 


i 

1 

No. 

Cases 

Deaths 

Mor- 

tality 

Per 

Cent 

Abdominoperineal proctosigmoi- 




dectomy— no colostomy— 




sphincter muscles preserved 

185 

1 1 

5 9 

A. Favorable cases for resection; 

90 

3 

3 3 

B. Doubtful cases for resection 

95 

8 

8 4 


The factors for which resectabilitj' was 
considered doubtful are appended in 
Table vi; 

Table vi 

Involvement of — small intestine (resection in 


all) 6 

Bladder (partial resection) .... 6 

Uterus and adneva (resection in all) 4 

Vagina (resection rectovaginal septum) 6 

Prostate (partial or complete resection in all) 6 

Ureter (partial resection in both 2 

Abdominal parietes (wide excision) 1 

3' 

Liver metastasis— i to 5 small nodules 19 

Age — 70 or above 22 

Adherence to sacrum ' 


Transplantation of colostomy to perineum witii 
resection 

Transplantation of transverse colostomy to 
perineum with resection ' 

Adiposity 9 

Diabetes ^ 

Asthma ^ 

Bronchiectasis ' 

Cholelithiasis— severe (cholecystecomy per- 
formed at time of resection) 1 

Severe coronary disease 2 

Double carcinoma of rectum and sigmoid 2 

Ulcerative colitis • • n ^ 

Concurrent adenocarcinoma with inflamma- 
tory (L.V.) rectal stricture > 

Multiple polyposis _L 

76 

107 

Invasion of regional lymph nodes deter- 
mined by microscopy was observed in sixty- 
seven cases or 36.2 per cent. It will be 
noted that the nodal involvement has not 
been grouped. Two hundred and twenty- 
one of the 236 patients survived this 
operation — a mortality of 6.3 per cent. The 
cause of death in the fifteen patients was 
peritonitis five, pulmonary embolism three, 
myocardial failure two, uremia one, diabetic 


coma one, pneumonia one, hemolytic 
transfusion reaction one and anesthesia one. 

Preoperative Preparation. Except in the 
presence of obstruction, all patients are 
admitted to the hospital five to seven days 
prior to operation. A complete examination, 
including cystometric studies, is made and 
the patient placed in fluid, caloric, nitrogen 
and electrolyte balance. Unless contrain- 
dicated, a minimum of 2,500 to 3,500 cc. 
of fluid daily is consumed. Since 29.7 per 
cent of our patients with rectal and sig- 
moidal cancer showed hypoproteinemia 
during the preoperative period,^® nitrogen 
equilibrium is established and maintained 
by a low residue diet in four feedings; 
Carbohydrate 400 Gm., protein 120 Gra., 
fat 50 Gm., and amino acids (casein 
hydrolysate reinforced with tryptophan) 
300 to 400 cc. orally each day. One or more 
blood transfusions are administered in 
quantities sufficient to raise the erythrocyte 
count to four and one-half million. To 
assist in avoiding hemolytic transfusion 
reactions and their sequelae, sodium bicar- 
bonate sufficient to maintain a urinary 
hydrogen ion concentration above 7.0 is 
given. Routinely, by mouth, thiamin chlo- 
ride 50 mg., nicotinamide 100 mg., ascorbic 
acid 100 mg., and pyridoxine 5 mg. are 
prescribed daily. On the third preoperative 
day 1,000 mg. of sodium ascorbate is 
prescribed and for each day thereafter until 
operation. On the fifth preoperative day a 
non-absorbable sulfonamide is begun by 
mouth and continued to the morning of 
operation. Succinylsulfathiazole is given in 
an initial dose of 0.5 Gm. per kilogram 
weight, followed by a dosage of 0.25 Gm. 
per kilogram every four hours. More 
recently, phthalysulfathiazole, a sulfon- 
amide having a similar mode of action, has 
been used in 1 19 cases, including eighty-two 
proctosigmoidectomies. The initial dose is 
calculated on the basis of o.i Gm. per 
kilogram weight; the maintenance dose is 
estimated upon the same basis. Castor oil, 
40 cc., is given on the evening of the second 
preoperative day. The following day (first 
preoperative), the patient receives glucose 
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in water every hour and amino acids to 
total 2,000 calories. On the morning of 
operation, the rectum is irrigated until clear 


ment, all patients submitted to radical 
extirpation routinely receive 500 cc. of 
whole blood during the operation, and if 


I '' Cases P>rcerct 

t > 



Fig 9 Distribution of cancerous lesions occurring in the 
anus, rectum and sigmoid. The sphincter muscles must 
not be preserved where lower edge of growth is within 
6 cm. of anal margin 



Fig 10. Mobilization of lover rectum. 


and the residuum aspirated; amino acids 
and glucose in physiologic saline are 
administered intravenously and continued 
during the operation with 500 cc. of whole 
blood. An indwelling (Foley) catheter is 
inserted into the bladder. 

Care during Operation. Our choice of 
anesthesia is fractional or continuous 
spinal, using 0.3 per cent pontocaine in 7 
per cent dextrose solution. In our depart- 


such is not obtainable, plasma or gelatin is 
substituted. As can be appreciated, the 
circumstance of a suddenly depleted blood 
volume calls for immediate replenishment, 
and the quickest and best means to increase 
blood volume is by direct infusion of blood. 

Operation. Abdominal Phase: The ab- 
domen is opened through a left oblique 
incision 3 cm. above the inguinal ligament, 
beginning at a point medial to the anterior 
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superior iliac spine and ending to the right 
of the midline above the pubic spine. 
Ordinarily, the left anterior rectus sheath is 



Fig. II. Mobilization completed; anterolateral 
floor or pelvic diaphragm established by 
suture. 


divided and, in a few instances, we have 
detached both the rectus and pyramidalis 
muscles from the pubic spine as suggested 
by Cherney.^® The liver is examined for 
metastasis; the median lumbar, upper and 
lower mesocolic areas palpated for nodules, 
and the extent of the growth determined. 
The patient is placed in the Trendelenburg 
position and the pelvic cavity cleared of 
small intestine by hot packs. The left 
lateral leaf of the mesosigmoid is freely 
divided wide of any malignant infiltration, 
the incision being carried downward to the 
rectovesical or recto-uterine sulcus. In the 
course of the dissection, the left ureter, iliac 
and the spermatic or ovarian vessels are 
exposed. The spermatic or ovarian vessels 
may be divided and ligated. The sigmoid 
with attached fat and mesosigmoid is 
mobilized downward, continued around the 


right pelvic brim and across the sulcus 
between the rectum and bladder or uterus 
to meet its fellow of the opposite side. 

Ordinarily, transillumination is employed 
to visualize the inferior mesenteric, superior 
hernorrhoidal and sigmoidal vessels, and 
their communicating arcades. By such, 
greater precision can be exercised of those 
to be preserved, which is essential for that 
portion of the sigmoid to reach through the 
perineum. The necessarj^ vessels, namely, 
the superior hemorrhoidal and lower sig- 
moidal, are clamped, divided, and doubly 
ligated. If desired, the lateral peritoneal 
leaflet of the descending colon may be 
divided in order to slide the bowel to a 
lower position. Having determined the 
point of viability by observing pulsating 
arteries or by the character of the bleeding 
when the small vessels on the surface of the 
bowel at the level of resection are incised, 
it is identified with black silk. By gently 
inserting the hand into the postrectal 
cellular space in the pelvis, the lower pelvic 
sigmoid and rectum can be stripped from 
the anterior surface of the sacrum as far 
as the sacrococcygeal articulation. The 
lateral ligaments are rendered prominent 
and divided; they may or may not require 
ligation. Anteriorly, in the female, the 
rectum is separated from the upper portion 
of the vagina, and in the male from the 
base of the bladder as far as the prostate. 
Care should be exercised to avoid injury 
to the seminal vesicles and vas deferens. 
Two and one-half Gm. of sulfathiazole 
powder are dusted over the viscera which is 
covered by the great omentum and the 
peritoneum closed. Interrupted sutures of 
No. 32 gauge alloy steel wire are introduced 
for fascia, and No. 35 gauge for skin. 

Perineal Phase: The patient is changed 
to the lithotomj'^ or inverted position on the 
specially designed spinal mattress and the 
rectum packed loosely with antisepticized 
gauze. The anal skin is incised circularly 
immediately distal to the pectinate or ano- 
rectal line. The sphincter muscle is identi- 
fied, separated and retracted. Usually, a 
single transverse incision through the fascia 
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propria, which is closely adherent to the 
periosteum of the lower border of the 
sacrum, is all that is needed to mobilize 
the rectum posteriorly. By making traction 
on the bowel, the levator ani muscles are 
placed on the stretch, providing the lateral 
ligaments have been divided during the 
abdominal phase. The levators are clamped 
high, severed, and ligated. Anteriorly, the 
superficial and deep transverse perinei 
muscles are retracted. Cautiously the line 
of cleavage between the rectum and pros- 
tate is followed until the base of the bladder 
and the seminal vesicles come into view. 
In the female, the rectovaginal septum is 


Table vn 



N. 

Calo- 

ries 

NaCl. 

1,000 cc. 10 % glucose in 


400 

r8o 

9.0 Gm. 

300 CC, Amino Acids 
(15% sol.) 

6. 15 Gm. 

1,000 cc. 10% glucose in 

400 

14 

200 


50 cc. Sod. Lactate in 
250 cc. St. Dist. water 
M/6 Sol 



250 CC. whole blood 

8.0 

I . t Gm. 

250 cc. Blood plasma 

or Lyovac 

40 cc. St. dist. water 
with 2}.^ Gm. 
Sod. Sulfathi- 
azole 

2.4 

61.5 

1 . 5 Gm. 





3,140 cc. 

16. 55 Gm. 

1255.5 

1 1 .6Gm. 


separated by blunt and gauze dissection 
until the upper portion of the posterior wall 
and uterus are exposed. Mobilization being 
complete, the rectum and lower sigmoid 
are drawn through the wound and enclosed 
in a towel. The segment of bowel identified 
with black silk noting viability should 
protrude well beyond the skin margin. 
An anterolateral pelvic floor is established 
and the perinei and anterior sphincter 
muscles are permitted to assume their 
normal position. A curved, perforated, 
metal drain is inserted posteriorly along the 


sacrum to evacuate blood and serum during 
the first forty-eight hours. Dressings are 
applied ; the extruding bowel slit at point of 
or above viability (5 to 7 cm.) to allow for 
retraction, and a No. 28 gauge rubber tube 
placed and tied in the bowel. This rubber 
tube is removed after the first bowel move- 
ment, usually the third or fourth postopera- 
tive day. 

Postoperative Treatrnent. Whole blood 
given during the operation is followed by 5 
per cent glucose in isotonic saline solution ; 
additional blood and plasma are admin- 
istered if there is any doubt as to their 
need. Inhalation of high concentration of 
oxygen is given for a minimum of twenty- 
four hours for the purpose of effecting a 
reduction in the amount of nitrogen, 
thereby diminishing intestinal distention. 
Wagensteen suction is in force during the 
operation to avoid vomiting and regurgita- 
tion of vomitus into the lungs, and is 
continued for forty-eight hours or more. 

It is of utmost importance to determine 
the patient’s status as to hydration and 
acid-base balance. Dryness of the skin, 
thirst, and capillary turgor, but especially 
the urinary output per twenty-four hours, 
vaporization from skin and lungs, compari- 
son with preoperative fluid balance and 
blood studies; the plasma protein, specific 
gravity of blood plasma and whole blood, 
the cell volume of venous blood by means 
of the hematocrit and the McCIure-UIrich 
test for tissue avidity are helpful indices, 
while the total serum carbon dioxide con- 
tent and serum chloride, the daily urinar}’- 
chloride concentration, loss by perspira- 
tion, loss by duodenal suction and by the 
Babcock intra-abdominal sump drain, will 
assist in ascertaining the electrolyte status. 

It must be realized that there is a period 
of approximately seventy-two hours follow- 
ing proctosigmoidectomy when parenteral 
administration must of necessity be em- 
ployed if nitrogen equilibrium is to be 
maintained. In a series of 103 patients, 83 
or 80.5 per cent were held in positive nitro- 
gen balance after resection by the adminis- 
tration of whole blood, blood plasma, and 
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FtG. 12. Anterior closure is sIio«n; curved perfo- 
rated tube drain posteriorly in place. Ordi- 
narily, the bowel is divided and tlic rubber tube 
introduced onlj' after all sutures have been 
introduced and dressings applied. 



Fig. 13. Perinei and sphincter anteriorly as 
well as laterally are permitted to assume 
normal position. Divided sphincter pos- 
teriorly is not approximated immediately; 
5 to 7 cm, of viable bowel are permitted to 
protrude from anus to allow for retraction. 
(We have recently found that division 
of sphincter muscle posteriorly is 
unnecessary). 


Table viii 


Initials 

Age 

Scj 

Type of Lcsior 

Daj 

out 

Bed 

r . 

P Discharged 
Following 
Resection 

I. M. n. 

66 

M 

Carcinoma 

7 


2 . T. D 

ss 

M 

Carcinoma 

6 


3. M. I.. 

59 

M 

Carcinoma 

7 


4. G. M 

55 

M 

Carcinoma 

6 


f. J. B. 

48 

M 

Carcinoma 

8 


6 . C.O. 

64 

M 

Carcinoma 

7 


7. J. \v. 

57 

M 

Carcinoma 

7 


8 E D 

59 

r 

Carcinoma 

6 


0 P. K. 

55 

M 

Carcinoma 

6 


10 L. M. 

72 

M 

Carcinoma 

8 


II, L. R. 

52 

M 

Carcinoma 

8 


12. D. M. 

60 

F 

Carcinoma 

6 


13. F. W. 

62 

F 

Carcinoma 

6 


14 E. McR 

63 

M 

Carcinoma 

6 

12 

IS. A. S. 

70 

F 

Carcinoma 

6 

1 1 

16. P. C. 

ao 

M 

Carcinoma 

6 

11 

17. E R. 

42 

F 

Carcinoma 

6 

J 5 

t8 W. 0 . 

52 

M 

Carcinoma 

6 

12 

tg. T. C. 

38 

M 

Carcinoma 

8 

t3 

20 T. F 

69 

M 

Carcinoma 

8 

J5 

21 A R 

72 

F 

Carcinoma 

7 

J4 

22. E N. 

38 

E 

Carcinoma 

10 

14 

23 E K. 

68 

F 

Carcinoma 

9 

12 

24. E E* 

5» 

F 

Carcinoma 

13 

*9 

25. J. M. 

63 

M 

Carcinoma 

8 

13 

26. B M. 

52 

F 

Carcinoma 

9 

13 

27- M. L. 

31 

F 

Carcinoma 

p 

12 

28. F. T 

52 

M 

Carcinoma 

8 

13 

20. G. W. 

60 

M 

Carcinoma 

9 

J5 

30 C. B 

54 

M 

Carcinoma 

to 

J7 

31 A. H. 

62 

F 

Carcinoma 

9 

15 

32 R. P. 

52 

r 

Carcinoma 

II 

21 

33- G B. 

56 

F 

Carcinoma ' 

10 

18 

34 C R. 

44 

M 

Coremoma 

9 

12 

35 S. P. 

55 

M 

Carcinoma 

8 

12 

36. M. M. 

29 

F 

Carcinoma 

8 

11 

37. V P 

58 

F 

Carcinoma 

!0 

id 

38. H. S 

5* 

M 

Carcinoma 

8 

»5 

39 A H 

64 

M 

Carcinoma 

9 

19 

40. M. M. 

62 

M 

Carcinoma 

7 

12 

41. M T. 

46 

F 

Carcinoma 

7 

18 

42, A. S 

70 

r 

Carcinoma 

9 

20 

43 G W. 

70 

M 

Carcinoma 

9 

22 

44 L. D 

37 

F 

Stricture (L V ) 

9 

13 

45 M C 

39 

F 

Stricture (L V ) 

10 

i6 

46 E C 

26 

r 

Stricture (L V ) 

6 

14 

47 L A 

26 

r 

Stricture (L V ) 

6 

1 1 

48. E M 

25 

F 

Stricture (L V ) 

6 

10 

49 B S t 

39 

F 

Stricture (L. V ) 

6 

15 

50 F R.* 

45 

M 

Stricture fL V) 

6 

12 

51. A V. 

64 

F 

Carcinoma 

6 

X X 

52 J. C. 

55 

M 

Carcinoma 

6 

11 

53 M. R, 

52 

F 

Carcinoma 

6 

II 

54 S K. 

58 

M 

Carcinoma 

6 

12 

55 A. McF 

73 

M 

Carcinoma 

9 

18 

56 S. S 

64 

F 

Carcinoma 

6 

1 1 

57 W H 

41 

M 

Carcinoma 

6 

1 I 

58 W. G 

66 

M 

Carcinoma 

6 

X2 

59 L. K 

35 

F 

Carcinoma 

6 

1 1 

60 L L. 

4' 

F 

Carcinoma 

6 

II 

61. H. T. 

32 

F 

Carcinoma 

6 

XI ' 

62 A DeG 

68 

M ( 

Carcinoma 

9 

19 

63 J F. 

45 

F C 

Carcinoma 

6 

X { 

64 G G. 

61 

F C 

Carcinoma 

6 

12 

65. C B. 

6t 

M C 

Carcinoma 

16 

30 

66 A K. 

57 

F C 

Carcinoma 

6 

12 

67 W J. 

35 

M C 

'arcinoma 

7 

1 I 

68 R. B 

58 

M C 

'arcinoma 

6 

1 X 

69 J. H.t 

56 

F Carcinoma 

^ 1 

15 


Average — out of bed— 7.4 days. Average — discharge after 
operation — 13 6 days. 

* RcsPction and transplftutfttion of colostomy to perineum 
t Resection and transplantation of transverse colostomy to 
perineum 
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amino acids in liberal quantities. In other maintain fluid, caloric, nitrogen and acid- 
Z7s twenty or 19.5 per cent of the cases base balance, approximate the following: 

^000 cc. of iQ per cent glucose in phy- 




Fig. 14. Spec men following proctosigmoidectomy. 

Fig. 15. Specimen, removed following proctosigmoidectomy. 

Fig. 16. Multiple polyposis with superimposed malignancy; re- 
moved fay afadominoperineal proctosigmoidectomy^. 


per 100 cc. or above were considered nor- 
mal. In contrast, however, were seventeen 
patients in whom no treatment was given. 
Of this number fifteen or 88 per cent 
became hypoproteinemic. Following re- 
section, 2,500 to 4,000 cc. of fluid are 
given each during the immediate 

postoperative period or until the patient 
can tolerate sufficient quantities by mouth. 
The amounts and values necessary to 


siologic saline solution with 300 cc. amino 
acids (15 per cent solution); sodium lac- 
tate* (1-50 cc. ampule one-molar sodium 
lactate dissolved in 250 cc. of 10 per cent 
glucose in sterile distilled water represents 
a one-sixth molar solution and is equivalent 

*The amount of sodium lactate needed is computed 
by daily estimation of the carbon dioxide content; e.g., 
Kilogram weight of patient X COj deficit (6y vol. per 
cent accepted as normal) X 0.026 = the amount of 
NaHCO, in Gm. 
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to 8.4 Gm. sodium bicarbonate); sodium 
sulfathiazofe, 234 Gm. twice daily dis- 
solved in 40 cc. of sterile distilled water; 



Fig. 17. Specimen removed by proctosigmoid- 
ectomy. 



blood plasma or Lyovac, 250 cc. daily, 
whole blood 500 cc. on first and third post- 
operative day. 

Modern chemotherapeusis has been of 
value in preventing and combatting infec- 
tion, especially peritonitis. Patients are 
given sodium sulfathiazole 23^ Gm. twice 
daily beginning the morning following oper- 
ation. Guides are the urinary output, the 
blood sulfathiazole level, and the number 
of erythrocytes in the urine. Succinyl- 
sulfathiazole is given in suspension in the 
same dosage as before operation, namely. 


0.25 Gm. per kilogram body weight every 
four hours as soon as the patient is able 
to tolerate liquids by mouth, usually on the 
third or fourth postoperative day. Phthalyl- 
sulfathiazole has been employed more 
recently. The drug is given postoperatively 
in amounts equal to the preoperative dose, 
namely, 0,1 Gm. per kilogram body weight 
every four hours in suspension as soon as 
liquids are tolerated by mouth. A definite 
decrease quantitatively of the coliform 
organisms has been noted by stool culture. 
In no Instance have we encountered any 
untoward reaction. 

Abdominal wound infection and dehis- 
cence have been infrequent complications, 
in fact, in this series of 236 cases there were 
only two instances of abdominal wound 
infection 0.85 per cent. To a great measure, 
we believe that this has been due to the use 
of sulfonamides, to the maintenance of 
adequate protein and vitamin c levels, to 
the employment of the oblique muscle 
splitting incision and Babcock’s alloy steel 
wire,’^ 

Patients following proctosigmoidectomy 
are permitted out of bed usually on the 
sixth day, and during the past eighteen 
months the majority have been discharged 
from the hospital on the eleventh or 
twelfth postoperative day. It is worthy 
of mention that the presacral wound con- 
sumes about three weeks for complete 
healing and closure, approximately that of 
an ordinary anorectal fistula. Thus, the 
majority of our recent cases have been able 
to return to their former or perhaps lighter 
occupations in an average of six to ten 
weeks following operation. In our other 
types of abdominoperineal extirpations, in 
which a large perineal wound is made, at 
least three months was the average period 
required for healing. 

It is rather difficult to estimate ac- 
curately the date of discharge especially 
with patients referred from distant cities 
who remain until transportation facilities 
are obtained or for similar reasons. Table 
VIII shows the day the patient is permitted 
out of bed and the day of discharge in a 
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recent group of patients in whom an ab- 
dominoperineal proctosigmoidectomy was 
performed. 


perineal opening is more convenient and 
easier to care for and that evacuations are 
more satisfactory and less frequent. 



Fig. i8. Specimen removed by proctosigmoidectomy and hemicolectomy. The 
transverse colon was transplanted to the perineum and sphincter muscles 
preserved. No. 49 in Table viu out of bed on the sixth day. 


Improvements and refinements in tech- 
nic, such as establishment of an antero- 
lateral pelvic floor, have prevented descent 
of small bowel into the perineal wound; 
precise maintenance of essential blood 
supply has avoided retraction and necrosis, 
and preservation of the sphincter muscula- 
ture has offered continence in approxi- 
mately 95 per cent of cases. Between 90 and 
95 per cent are able to carry out their daily 
occupations without inconvenience. If one 
may judge from those patients in whom an 
abdominal colostomy was transplanted to 
the perineum, a perineal anus or anal 
sigmoidostomy is a distinct improvement 
over even a well constructed stoma in the 
abdomen. 

Besides manometric methods for muscle 
contraction which is now being employed 
in our department, one means to evaluate 
the status of a perineal anus is to compare 
it with an abdominal colostomy in patients 
who have had both. To date, Babcock and 
the writer on their respective services have 
transplanted the abdominal colostomy to 
the perineum with or without resection in 
84 cases with but one death (1.2 per cent 
mortality). These patients attest that they 
are more pleased, that the discharge of 
offensive gas is much less evident, that the 


SUMMARY AND CONCLUSION 

An experience of five years in a group of 
461 cases of cancer of the anus, rectum and 
pelvic colon has been reviewed. An opera- 
bility rate of 91 .9 per cent and a resectabil- 
ity rate of 80.4 per cent are cited. Based 
on a series of cases as to location of growth, 
it may be deduced that in over 80 per cent 
of cancer in these parts, the sphincter 
musculature may be preserved. It will be 
noted that of the 371 resections, 262 or 
70.6 per cent were performed without an 
abdominal colostomy and of this number, 
the technic of “proctosigmoidectomy” was 
employed in 236 or 63 per cent. The writer 
is convinced that this procedure has a 
definite place in the armamentarium toward 
combatting malignant disease. It permits 
radical removal of the cancerous bowel and 
gland-bearing areas and in spite of a high 
rate of resectability enjoys a low mortality 
rate (6.3 per cent in 236 cases) ; it allows 
early discharge of the patient from the 
hospital, reduces the period of wound heal- 
ing, and affords early return to work. 

It will be noted that following operation 
80.5 per cent of the patients were held in 
positive nitrogen balance by the adminis- 
tration of whole blood, blood plasma and 
ammo acids in liberal quantities. The use 
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of parenteral sodium lactate has proved 
helpful in protecting against renal complica- 
tions from parenteral administration of 
absorbable sulfonamides. While peritonitis 
is the chief cause of death, non-absorbable 
sulfonamides, namely, succinylsulfathiazole 
and phthalylsulfathiazole, appear to have 
reduced the incidence. We have found that 
the customary three days for administra- 
tion of these drugs is inadequate and recom- 
mend six days prior to operation given in 
dosage according to the kilogram weight of 
the patient. 
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TRAUMATIC ANEURYSMS OF THE EXTREMITIES* 

Commander Gerald H. Pratt 

MEDICAL CORPS (s), UNITED STATES NAVAL RESERVE 


I N 1941 and 1942 the author reported on 
the surgical treatment of peripheral 
aneurysm. Since that time while on 
duty with the U. S. Navy, fifteen more 
aneurysms, all of traumatic origin, have 
been surgically treated. All but two of this 
last group originated in combat. In peace- 
time as well, many aneurysms will arise 
from trauma, incident to auto and airplane 
travel resulting in injuries to major vessels. 
Those originating from gunshot and stabs 
of either accidental or criminal cause will 
continue. Hunting seasons give a propor- 
tionate increase in the numbers of these 
patients appearing for surgical treatment. 
The degenerating diseases such as syphilis 
and arteriosclerosis, while not of concern in 
this paper, are predisposing causes which 
trauma may precipitate. In such patients 
healing after trauma is delayed or is incom- 
plete with the aneurysm as a result. 

The traumatic aneurysm may be arterial 
or arteriovenous in type. Its origin usually 
is due to an incomplete severence of a 
major artery with the development of a 
pulsating hematoma and later a false sac. 
More rarely, complete severence not liti- 
gated or insecurely tied may cause the 
aneurysm, and in grossly infected wounds, 
slough above the site of a ligated vessel 
may result in leakage, clot development 
and eventual aneurysm formation. When 
the vein is involved in the injury, an 
arteriovenous fistula occurs. Attempts to 
differentiate between an aneurysm and a 
pulsating hematoma have been made, 
some observers reserving the former term 
for a well organized sac, whether of the 
so-called true or false type. The difference 
is merely in the length of time the patho- 
logical process has been going on, as the 


pulsating clot surrounding a lacerated 
vessel will eventually develop a thickened 
sac and wall, provided it does not rupture 
first. In one recent article, it was stated 
that since many of these conditions sub- 
side spontaneously, operation should be 
reserved only for those which persist. 
With this we cannot agree. While occa- 
sionally a sufficiently thick wall may 
develop to obliterate the pulsation, one 
must remember that a fundamental char- 
acteristic of any aneurysm is to enlarge 
despite all surrounding structures. The 
aneurysmal erosion even of vertebrae 
is not unusual, and is an example of this 
characteristic. 

While some aneurysms may develop 
directly after the injury, there may be a 
latent period while a clot temporarily 
occludes the laceration. After a time, from 
two weeks to six weeks, liquifaction of the 
clot occurs with a local hemorrhage, ar- 
rested by the surrounding muscles or 
fascia. Repeated episodes of bleeding occur 
with enlargement of the mass and the 
gradual development of a wall or sac made 
by the surrounding tissue. Clots laminate, 
organized and fibrose leading to a tumor 
mass. This mass will be expansile and 
pulsating depending on its size, the char- 
acter of the surrounding walls, and the 
amount of liquid core. Other symptoms 
depend on whether the lesion is arterial or 
arteriovenous, and on its size and site. 

In the arteriovenous type of aneurysm, if 
large and persistant, certain physiological 
changes occur. These are: (i) A fall in 
arterial pressure with a gradual recovery, 
the systolic pressure being higher and the 
diastolic lower, thus a greater pulse pres- 
sure; (2) an increase in the venous pressure; 
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(3) an increase in the pulse rate; (4) an 
increase in cardiac output, depending on 
the site and size of the fistula; (5) tem- 



Fig. I. Arteriovenous popliteal aneurysm Note 
enlargement of leg and intense collateral circu- 
lation development. 

porary decrease in size of heart followed by 
an increase and hypertrophy of the heart; 
(6) increase in total blood volume; (7) de- 
velopment of collateral circulation around 
the fistula; and (8) if continued, cardiac 
failure. 

Points six and seven are of therapeutic 
value, the operation being postponed, when 
this is feasible, until the collateral circula- 
tion is complete (three to six months) and 
in the large fistulas a phlebotery aids in 
reducing the increased blood volume at the 
time of the operation, and thus reduces 
the immediate cardiac load. Analysis of the 
venous blood will show higher oxygen con- 
tent in the fistulous vein than in other 
veins. These veins are usually dilated. 
Pain depends on pressure on the nerves or 
sensitive parts. 

In the arterial aneurysms there may be 
partial arterial failure distal to the an- 
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eurysm with diminished or absent pe- 
ripheral arterial pulsations and decreased 
oscillometric readings. There may be weak- 
ness in the part, blueness and coldness. A 
tumor with thrill and bruit vary with the 
site and size of the aneurysm. Pain in all 
aneurysms depends on pressure of the sac 
on nerves or sensitive tissues, or on arterial 
failure to the part. 

Operative treatment should be directed 
towards eliminating the aneurysm without 
interfering with the necessary collateral 
circulation. This may be done in one of the 
following ways; 

1 . In small aneurysms at times excision 
with end-to-end anastomosis of the vessel is 
feasible. By rerouting the vessel and Hexing 
joints, a defect of 5 to 7 cm. can be bridged. 
This procedure was followed in one 
recent instance in the radial artery, with 
success. 

2. A vein transplant occasionally can be 
used to bridge an arterial defect. If suc- 
cessful, the vein wall thickens, and in one 
examined some years later it was difficult 
to differentiate the vein from the artery. 

3. In the arterial aneurysms, obliteration 
of the sac without its excision is the treat- 
ment of choice. After controlling the cir- 
culation above and below, the sac is 
incised, the contents evacuated, collateral 
openings into it sutured and the sac itself 
obliterated by implanting a contiguous 
muscle. In the popliteal area a section of 
the biceps or sem i-membranosis can be 
utilized readily. The pectoralis major serves 
well in the axillary artery aneurysms. The 
sac retention prevents the division of the 
collateral vessels running near or in its 
wall. This fundamental surgical principle 
was originally demonstrated by Dr. Matas. 
Excision of the sac is the cause for most of 
the amputations in peripheral arterial 
aneurysms. 

4. In a few of the arterial and in all 
arteriovenous types, the sac must be 
excised. All vessels entering the sac, 
arterial or venous, are resected and ligated 
with transfixion sutures. The sac is then 
excised. Retention of the sac in the arterio- 
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venous type may permit recurrence by 
leaving some small vessel continuity. 

In all events, when the arterial circula- 
tion is divided, the accompanying vein, too. 


Where plastic operation on the artery has 
been done, the anti-coagulants heparin and 
dicoumarol are necessary, and should be 
continued until the outcome is no longer in 



Fig. 2. Arteriovenous aneurysm; axillary artery; innumerable collaterals; excision of sac 

and muscle implant. 


should be resected. There is i2 per cent less 
incidence of gangrene after ligation of the 
iliac artery if the accompanying vein also is 
sectioned. 

after-care 

In all operations of this type repeated 
sympathetic nerve blocks are indicated 
and may save the limb, as the collateral 
circulation goes into a spasm at times. In 
some a sympathectomy is necessary to 
continue the block effect indefinitely. 


doubt. The bleeding time should be main- 
tained at or above fifteen minutes, and 
the prothrombin time (diluted) kept twice 
normal. Pressure areas should be pre- 
vented. A slight lowering of the foot of 
bed is favorable for the questionable circu- 
lation unless there is excessive edema. The 
question of warm or cold after operation is 
still debatable. An optimal temperature 
of 100° to 105°F. has been considered best 
to reduce collateral circulation spasm. 
The recent work on refrigeration has 
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caused many to use a cold cradle after 
operations on the theory that chilling 
reduces the oxidation of the extremity 
and thus it demands for blood supply. 
At present we use the warm cradle unless it 
is apparent that circulation cannot be 
restored. 

Five patients with aneurysms were 
treated on one sixteen-daj' voyage on a 
U.S.N. Hospital Ship (U.S.S. Relief) in 
1944 in the Pacific. These patients were 
brought aboard at New Calodonia for 
evacuation to the U.S.A., and were casual- 
ties from the battles of Pellelieu and 
Saipan. A brief review of their course is 
given : 

Case i. A twenty-two year old Army pri- 
vate had been shot by a Japanese machine gun 
twenty days before at Pellelieu. The wound 
was a through-and-through one in the left 
thigh with the point of entrance posteriorly 
three inches above the popliteal space and exit 
anteriorly at a slightlj'’ higher level. There had 
been occasional bleeding from the entrance 
wound. The foot was cool, and no pulse w’as 
felt in the dorsalis pedis or posterior tibial 
artery. On the first night aboard, the patient 
awakened to find his bed wet with blood. He 
called the nurse who saw no active bleeding, 
but before the medical officer arrived, a violent 
hemorrhage occurred, uncontrolled by a tourni- 
quet applied immediately above the wound. A 
second tourniquet below the wound stopped 
the bleeding. Transfusions were ordered, and 
the patient taken to the operating room. 

At the operation, a sloughing area of muscle 
and fascia was cleared away disclosing a partly 
divided femoral artery, with old and new clots 
surrounding it. Resection of the vessel had to 
be done some distance proximal and distal 
due to the necrosis. The clots were removed, the 
accompanying vein resected and the wound 
closed with implantation of the semi-membrano- 
sis muscle in the sac defect. A sympathetic 
nerve block with procaine was done at once, 
and repeated at six- to eight-hour intervals for 
thirty-eight hours. The circulation, while 
embarrassed, re-established itself and the 
wound healed primarily. 

Case ii. An eighteen-year old private in the 
Marine Corps had a through-and-through 
wound of the thigh with a pulsating hematoma 


visible and palpable near the point of exit, and 
a tumor the size of a grapefruit. Exploration 
with evaeuation of the dot and obliteration of 
the aneurysmal sac was done utilizing the 
adductor muscle group to dose the sac. Im- 
brication sutures of silk were used. The 
circulation was re-established. Hemorrhage on 
the operating table was controlled only with 
digital pressure. 

Case hi. A twenty-year old Corporal of 
the Marines was admitted with a diagnosis of 
multiple wounds. The right leg had been ampu- 
tated eight inches above the knee by a guillo- 
tine type of procedure, with partial skin 
closure by two or three sutures. On the third 
day aboard, there was slight hemorrhage from 
the stump, and a pulsation of the expansile type 
was noticed. Shortly thereafter, a massive 
hemorrhage occurred controlled after the loss of 
a large amount of blood by tourniquet and 
manual pressure. The patient was operated 
on at once and a slough above the site of the 
femoral artery ligature u'as found to be the site 
of the bleeding. Because of the slough, the hem- 
orrhage was controlled only by the insertion 
of a finger at the artery opening while dissection 
was continued to where there was normal vessel 
wall. The wound was then lightly drawn to- 
gether. This stump healed rapidly thereafter, 
and the patient was on crutches when the ship 
reached the U.S.A. 

Case iv. A twenty-eight year old Corporal 
of the Army was admitted for transfer with a 
diagnosis of wounds, multiple, shrapnel received 
on Saipan. Among the wounds was one near the 
groin and on examination a pulsating tumor 
was noted. This was observed to be increasing 
in size slightly and on the sixth day at sea an 
operation was performed. The artery and vein 
were found involved in the aneurysm. The 
sac was the size of a lemon, and surrounding 
it were innumerable vessels connecting with it 
and with each other. These vessels could not be 
identified as either veins or arteries. They 
were obviously very immature, developing as 
collateral circulation, and bled on the least 
trauma. 

Each vessel was ligated as it was encountered. 
Even with rubber tube control of the major 
vessels, frequent hemorrhage occurred during 
the procedure. Some of the vessels consisted of 
only a very thin layer and tore on any traction. 
The sac was excised with the tributory vessels. 

As in the others, sympathetic nerve blocks were 
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performed. The foot, at the completion of the 
operation was cyanotic, cold and appeared lost. 
The sympathetic nerve blocks were most 
effective in this patient, as after each one the 
circulation visibly improved. This patient 
was on crutches when the ship reached San 
Francisco. 

Case v. The last patient, a Marine private, 
also had the diagnosis of wounds, multiple, 
shrapnel received at Pellelieu. One leg had 
been amputated above the knee on the beach, 
and there were multiple wounds in the other 
leg. The high incidence of aneurysms caused a 
careful search for others, and this one was found 
only accidentally. It arose from the femoral 
artery of the unamputated leg and was ex- 
pansile, and was approximately the size of an 
egg. There was a sinus leading to a shrapnel 
wound from which serous drainage exuded. 
Operation was performed electively as it ap- 
peared likely hemorrhage would occur. Both 
the femoral artery and vein were involved in 
the sac, and the sac, many collateral vessels, 
and a large section of the artery and vein were 
resected. With nerve blocks the peripheral 
circulation returned well, and a feeble pulse 
in the dorsalis pedis could be felt. 

COMMENT 

The occurrence of five aneurysms in a 
shipload of approximately 450 wounded 
was unusual, but an incidence of i per cent 
probably exists in traumatic wounds of 
the extremities caused by gunshot or stabs. 
The tendency to massive hemorrhage is 
characteristic, and in itself is an indication 
for operation. Where possible, the opera- 
tion should be postponed for three to six 
months to permit adequate collateral 
circulation to develop, but where the wound 
is open or infected, delay is dangerous. 
Operation in such instance should be per- 
formed at the earliest facility where 
adequate instruments and surgical person- 


nel are available. Two tourniquets should 
accompany transportation of such patients, 
and should be applied in event of severe 
bleeding above and below the site of bleed- 
ing. The sympathetic nerve blocks are an 
important part of the therapy, and may be 
the difference between success and failure 
in the surgical treatment. 

After operative recovery, these patients 
should be treated like those with oblitera- 
tive arterial disease, with emphasis on the 
developments of collateral circulation and 
care to prevent injury or infection of the 
part. These measures, briefly, are the 
abstinence from tobacco or other vaso- 
constricting drugs, use of sitz baths, 
avoidance of over-use of the limbs to 
prevent arterial supply failure, and the 
use of vasodilators such as whiskey and 
papaverine. Very careful foot hygiene 
with nail care is necessary, with prevention 
of skin breaks due to fungus infection, 
blisters or corns or inadequate-sized shoes 
and socks. 

The operations described have been per- 
formed on fifteen patients since entering 
the Naval Service. In addition, I performed 
forty-two previous operations of similar 
nature. Since then 5 more operations have 
been successfully completed. In these 
sixty-two patients, no limb has been lost, 
although in one early operation for arterio- 
sclerotic aneurysm, one little toe became 
gangrenous. 

SUMMARY 

1. Observations in arterial and arterio- 
venous aneurysms are presented. 

2. A sjmopsis of five patients on whom 
operations were performed at sea on a 
U.S.N. Hospital Ship is given. 

3. Surgical operations are discussed. 

4. After-care is specified. 





GENITAL TUBERCULOSIS IN WOMEN 

Archibald L. McDonald, m.d. 

Attending Surgeon, St. Luke’s and St. Mary’s Hospitals 
DULUTH, MINNESOTA 


T he literature on this subject presents 
two constant and significant features. 
Most articles begin by stating the 
condition is a rare one, and then proceed 
to prove it is much more common than 
usually supposed. It appears the correct 
clinical diagnosis is rarely made, till the 
pathological specimen is examined micro- 
scopically in the laboratory. Greenburg,^ 
in a review of 200 proven cases at the 
Johns Hopkins Hospital, gives the fre- 
quency as follows: i per cent of all gyne- 
cological cases, 8 per cent of all pathological 
Fallopian tubes, and one in thirteen cases 
diagnosed clinically as chronic pelvic in- 
flammatory disease. The correct preopera- 
tive diagnosis was made in only 13 per cent 
of the series, and one-half of these had 
ascites and obvious tubercular peritonitis. 
Lahmann and Schwartz^ studied twenty- 
one proven cases. In none of these was the 
correct diagnosis made or even considered 
prior to surgery, and in only one before 
examination on the specimen in the 
laboratory. 

Obviously, the clinical picture is not 
sufficiently characteristic, nor sufficiently 
recognized to permit accurate clinical 
diagnosis, even by experienced clinicians. 
The writer’s personal experience has been 
much the same. In a number of instances in 
which specimens had been sent to the 
laboratory with a pre- and postoperative 
diagnosis of chronic salpingitis or ovarian 
cyst, the surprising and humiliating report 
of tubercular salpingitis was returned. In a 
few cases this was of serious concern to the 
welfare of the patient. Three are of special 
interest : 

CASE REPORTS 

Case i. Mrs. B. W., aged twenty-three 
seen in the office March, 1942. She complained 


of severe pain in the lower right quadrant and 
of nodules on both legs. She was married at 
seventeen and had one normal fuff-term preg- 
nancy, followed by vaginal discharge which 
cleared after office treatments. She had under- 
gone sanatarium treatment for pulmonary 
tuberculosis and was discharged as arrested 
four years ago. Since then she has been well and 
active, menstruation regular and normal. A 
recent check up and x-ray study at the sana- 
tarium gave negative findings. The genera- 
examination was negative; there was no evil 
dence of fluid or masses in the abdomen. 

On bi-manual examination a tender mass 
could be palpated in the right adnexa, appar- 
ently an ovarian cyst which had prolapsed 
behind the uterus. One did not get the impres- 
sion of inflammatory disease and the diagnosis 
of tuberculosis was not considered in spite of 
the nodules on the legs which were recognized 
as erythema nodosum. Pulse, temperature and 
leucocytes were normal, and elective surgery 
was arranged. On exploration the upper ab- 
domen was normal. In the pelvis the uterus was 
somewhat enlarged and on each side was found 
an inflammatory mass including the Fallopian 
tube and ovary with numerous typical tuber- 
cles on the surface, which gave us the correct 
diagnosis. There were no adhesions to bowel, 
bladder or omentum. It was possible to elevate 
the masses and to remove the entire focus of 
disease including both adnexal masses with 
the supracervical part of the uterus en bloc. 
There was no spill of contents or injury to 
other structures and the wound was closed 
without drainage. Hospital convalescence was 
afebrile and uncomplicated. The patient was 
advised to return to the sanatarium for obser- 
vation. She was discharged after a few weeks 
of uneventful convalescence, and has since 
been carrying on her household duties. 

In retrospect tuberculosis of the uterine 
adnexa should have been considered pre- 
operatively. However, it is a question if this 
would have contributed to the welfare of 
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the patient. Such a suspicion would have 
introduced the idea of palliative measures 
and she would have continued to harbor a 
secondary focus of the disease with un- 
toward possibilities. We were able to apply 
adequate therapeutic measures, fortunately 
at a favorable stage of the disease, namely, 
complete removal of the focus of infection. 

I can think of no other course of procedure 
which could have accomplished as much for 
the future welfare of this patient. 

Case ii illustrates what may be accom- 
plished under less favorable conditions. Miss 
A. B. aged twenty-five was referred by Nope- 
ming Sanatarium because of recurrent ab- 
dominal pain and persistent distress. At that 
time the pulmonary diseases was arrested but 
the patient was incapacitated because of the 
abdominal condition. The appendix and right 
Fallopian tube had been removed ten years 
previously. At surgery the stump of the Fall- 
opian tube was removed and also a chronically 
inflamed left tube with the cornua of the uterus, 
and the uterus was suspended. Convalescence 
was uncomplicated. The pathological report 
was tubercular salpingitis. This patient has 
since been under intermittent observation, and 
now fifteen years later is employed in defense 
work. 

Flowever, there is a reverse side to the pic- 
ture, exemplified by Case hi. Mrs. O. O. B., 
aged thirty-four, first came to surgery in 1926 
with a diagnosis of chronic salpingitis. Both 
tubes were removed and convalescence was 
uncomplicated. There was no mention of 
tuberculosis by the surgeon or pathologist. 
She was seen in October, 1927, because of 
recurrent pelvic pain and distress. There was 
a tender mass in the right adnexa and the 
impression gained was that of an ovarian cyst. 
At surgery the omentum was adherent to the 
ovarian cyst which was excised. There was no 
e.xcess fluid in the abdomen, and the wound was 
closed without drainage. Convalescence was 
complicated first by an apparent massive col- 
lapse of the lung, and later by a femoral throm- 
bosis. The patient was discharged apparently 
in good condition, but within a few weeks there 
was recurrence of abdominal distress, rapid 
deterioration and death. Autopsy disclosed 
diffuse abdominal tuberculosis and generalized 
miliaty' tuberculosis. 


Evidently the lesion had been attacked 
at an unfavorable stage and had been in- 
adequately handled. We had failed to 
recognize the local tuberculosis as such, and 
to exclude the presence of the disease 
elsewhere in the body. Accordingly, we 
undertook major surgery under general 
anesthesia in an individual already allergic 
or susceptible to traumatic spread of the 
disease. Furthermore, since we did not 
recognize the nature of the lesion, it was 
incompletely removed and local spread of 
the process was stimulated. While there 
may be a proper time and method of 
surgical treatment, there are also improper 
times and equally improper methods. There 
is need of more accurate information con- 
cerning these lesions and the criteria of 
safe and adequate therapy. 

During the past fifty years, a rich and 
extensive literature on this subject has 
been developed. It is neither possible or 
proper to present a complete review of this 
material. The purpose of this presentation 
is to develop and offer the logical conclu- 
sions therefrom which will suggest essential 
principles governing the conduct of such 
cases. 

Tuberculosis of the female genital organs 
is but a part or complication of a constitu- 
tional disease with the primary focus in the 
lungs. While theoretically possible, primary 
involvement of the cervix or lower genital 
tract is so rare that this form of the disease 
may be practically disregarded. The infec- 
tion is carried in the blood to the mucosa of 
the Fallopian tubes which is the primary 
pelvic or peritoneal lesion. The only 
exception is in rare instances of intestinal 
tuberculosis which spread by continuity to 
the peritoneum and Fallopian tubes. 

The primary pelvic lesion in the mucosa 
of the tubes undergoes the characteristic 
tuberculous processes; tubercle formation, 
caseation, necrosis and encapsulation, or 
spread in the lymphatics. 

Extension takes place into the fundus of 
the uterus and to the opposite tube, the 
condition found in most specimens studied 
m the laboratory. This is the status by the 
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time the condition is evident clinically and 
therefore may be considered as the mini- 
mum of pathology to be treated. Involve- 
ment of the cervix and lower tract occurs by 
extension from the fundus but is a late and 
relatively infrequent occurrence. For prac- 
tical purposes it must be assumed that 
involvement of these structures is accom- 
panied by lesions in the fundus and tubes. 
Conversely, if the cervix is clear on inspec- 
tion, subtotal hj^sterectomy will effectively 
remove the pelvic lesion. The process may 
extend by destruction and invasion through 
the wall of the Fallopian tube to the pelvic 
peritoneum, being the most frequent source 
of tuberculous peritonitis in the female. 
Furthermore, it has long been recognized 
that surgical cure of tuberculous peritonitis 
is possible, and only possible, by complete 
excision of the primary pelvic focus in the 
fundus and tubes. 

Tuberculosis of the pelvic structures 
occurs in a large percentage of women with 
advanced pulmonary lesions. Most of 
these are of only academic interest and 
present no therapeutic problem. Also, and 
most important, it occurs as a late com- 
plication in women who have recovered 
from the pulmonary lesion, and in those 
who present no clinical evidence of the 
original process. In such individuals it is 
often the only active focus of tuberculosis in 
the body. Its successful excision is prac- 
tically possible by adequate surgery and 
will be of real service to the patient. On 
the other hand, unsuspected presence of 
pulmonary lesions, or active sensitization 
to the disease, may Impose forbidding 
obstacles to successful surgical attack. 

Clinically, the condition may present 
one of several pictures: Advanced with 
peritonitis, ascites and constitutional reac- 
tion which suggest tuberculosis, but with 
no evidence of pulmonary disease. For this 
condition, Hegar, in 1886, demonstrated 
successful results by radical surgery. In 
1890, Osier® discussed the advantages and 
limitations of surgery in treatment of pelvic 
and peritoneal tuberculosis. Howard Kelly^ 
reported successful results in a few cases. 


Later J. B. Murphy®’® presented his 
exhaustive study of pelvic tuberculosis and 
W. J, Mayo" made several contributions 
advocating adequate surgical treatment of 
tuberculosis peritonitis. As long as forty 
years ago, the possibilities and limitations 
of surgical treatment for this type of pelvic 
tuberculosis had been well formulated and 
accepted. In this type of disease the clinical 
picture is usually sufficiently clear to 
permit preoperative diagnosis and deliber- 
ate choice of treatment. 

The less advanced stages of the disease 
present no characteristic S3miptoms or 
signs, and the condition is usually un- 
suspected till the surgical specimen is 
studied microscopicall}'. The exhaustive 
mongraph of J. Whltridge Williams® is the 
basis for our information on this subject. 
Numerous subsequent studies have con- 
firmed his findings and ail together give us 
the picture of these lesions. 

One type of the disease gives rise to 
chronic inflammatory changes in the Fal- 
lopian tube and adnexa, resulting in masses 
of varying size which majf be mistaken for 
pelvic tumors. There is no febrile reaction 
or severe local tenderness so the clinical 
diagnosis is likely to be some tj'pe of 
pelvic tumor or chronic pelvic inflam- 
matory disease at a quiescent stage. There 
is nothing to suggest tuberculosis, unless 
one thinks of it and deliberately seeks for 
suggestive evidence. A positive skin reac- 
tion is proof only of a lesion somewhere in 
the body. History or previous pulmonary 
tuberculosis or exposure should arouse 
suspicion. Earlj'' in the course of the process 
the endometrium of the fundus is involved 
and study of curretage specimen may give 
the diagnosis. 

In other individuals, the tuberculous 
process is quite inactive but is found 
accompanying some other obvious lesion, 
fibroid, ovarian cyst, etc. Such involvement 
is discovered only at laporotomy, or more 
often by the pathologist when the specimen 
is examined in the laboratory. In a few 
instances the untoward effects of anesthesia 
or of surgical trauma will be sufficient to 
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cause exaccerbation of such a quiescent 
process with widespread dissemination of 
the disease. 

From the available evidence one must 
conclude that tuberculosis of the female 
genital organs should be considered in the 
clinical diagnosis of pelvic disease as 
presented to the surgeon, since it is found in 
from 2 to 8 per cent of all such pathological 
specimens. This is important (i) to avoid 
surgery at an unfavorable time or in the 
presence of unrecognized pulmonary dis- 
ease; (2) so that the surgeon may recognize 
the nature of the lesion and carry out 
adequate measures, namely, the removal of 
all diseased tissue. 

Numerous reports in the literature give 
abundant proof that under favorable con- 
ditions such lesions may be attacked 
surgically without undue risk. The early 
reports of Hegar followed by those of 
Osier, Kelly, and Williams established the 
possibilities of surgical treatment and were 
soon supported by the studies of Murphy 
and W. J. Mayo. More recent reports by 
Ruben Peterson^ Greenburg^ and Haas^® 
demonstrated the efficacy and safety of 
suitable surgery in this type of disease. 
With proper preoperative study and screen- 
ing to eliminate cases with unfavorable 
complications, the surgical risk is not 
greater than for elective procedures in 
women of similar age except for certain 
contingencies; (i) The tuberculous lesion 
may be adherent to the bowel or bladder 
and careless handling may cause a fistula. 
(2) Drainage is to be avoided since second- 
ary infection may result in a persistent 
sinus? (3) Incomplete excision of the 
tuberculous lesion will leave a focus for 
spread of the disease and exaccerbation of 
the process. 

In this connection, one must remember 
that the pelvic lesion involves both tubes 


and the fundus of the uterus. The cervix is 
involved late in the process, likewise the 
ovaries. Therefore, adequate excision should 
include subtotal hysterectomy with both 
tubes unless the cervix is known to be 
involved. If the ovaries are grossly normal, 
they may be left at the discretion of the 
surgeon. 

CONCLUSION 

1. Tuberculosis as a cause or complica- 
tion of pelvic disease must be given serious 
consideration in the clinical study of 
women patients. 

2. Tuberculous peritonitis is usually due 
to lesions in the Fallopian tubes and can be 
cured by removal of the pelvic focus of 
disease. 

3. This includes the fundus of the uterus 
and both tubes, all of which must be 
removed. 

4. After surgery these patients should be 
kept under expert observation to detect 
any possible recurrence of the pulmonary 
disease. 
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T he case which we are presenting is of 
interest for a number of reasons. The 
patient was a woman who displaj^ed 
bilateral congenital Petit’s hernia and had 
in addition a large pelvic menigocele. Both 
lesions proved amenable to surgical inter- 
vention. Repair of the huge Petit hernia 
on the right side was accomplished with 
the use of sutures of fascia lata; the men- 
ingocele had been removed at an earlier 
abdominal operation. 

Hernia occurring in the lumbar region 
may present through Petit’s triangle or the 
Grynfeltt-Lesshaft triangle. More rarely 
there have been described hernias through 
Hartmann’s cleft or through the hiatus of 
the lumbar spinal nerves as reported by 
Braun. 

The inferior lumbar triangle had been 
described by Garengeot in 1731 and by 
others prior to Petit. Petit, in 1733 or 1738, 
reported a strangulated hernia presenting 
through this anatomic triangle, which has 
since been known as Petit’s triangle. The 
boundaries of this triangle are the iliac 
crest below, the latissimus dorsi muscle 
posteriorly and the external oblique muscle 
anteriorly. The floor of the triangle is 
composed of the lumbar fascia overlying 
the internal oblique muscle, beneath which 
lies the transverus abdominis muscle. 
Watson found the normal reported height 
of the triangle to range from i to 7 cm. and 
the width across the base to vary from 
complete absence to 6 cm. Lesshaft dis- 
sected 108 adult and thirty-five infant 
cadavers. He found Petit’s triangle to be 
present in 77 per cent of the adult and in 
25 per cent of the infant cadavers. Good- 
man and Speese found Petit’s triangle to 
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be present in 63 per cent of their seventy- 
si.x dissections. 

Petit’s triangle is not to be confused 
with the superior lumbar triangle de- 
scribed by Grynfeltt in 1866 and Lesshaft 
in 1 870. The latter triangle lies above and 
anterior to Petit’s, and its boundaries are 
the twelfth rib and a portion of the lower 
border of the serratus posterior inferior 
muscle for a base, the edge of the internal 
oblique muscle for the anterior border and 
the edge of the sacrospinalis muscles for the 
posterior border. The latissimus dorsi 
muscle serves as a roof while the trans- 
versus abdominis muscle and fascia form 
the floor of the triangle. 

INCIDENCE AND ETIOLOGY 

Up to 1902 von Baraez could find but 
sixty-eight records of true lumbar hernia 
and only three of these stated the exact 
anatomic site. In 1924, Watson made an 
exhaustive review of the subject and found 
1 15 lumbar hernias reported in the litera- 
ture; of these thirty each were recorded to 
have occurred through Petit’s and Gryn- 
feltt’s triangles. Watson found the follow- 
ing statistics for the entire group of 115; 
the age of patients ranged from two to 
eighty years, half of them being less than 
fifty years of age; the ratio of male to 
female patients was 2.7:1. He found that 
Petit’s hernia presented predominantly on 
the left side in a ratio of 2.5:1, being 
bilateral in only one case. The 115 cases 
could be classified on an etiologic basis as 
follows: congenital (eighteen cases) 15.7 per 
cent, spontaneously acquired (sixty-five) 
56.5 per cent, acquired traumatic (twenty) 
17.4 per cent and unknown (twelve) 10.4 
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TABLE I 

petit’s hernia: surgical cases 



Patient 



Cause of Hernia 

Symptoms 

Repair 

Author 

Sex 

Age 

Yrs. 

Side 

Size of Defect 




Owen 1888 

F 

5/'2 

L 

Admits thumb 

Lumbar abscess 


Inverted sac; catgut repair of 






muscles 

Bull 1894* 




Admits thumb 

Congenital? 


Excised sac; kangaroo tendon 






for deep structures 


M 

35 

L 

One finger- 

Wound in side 


Sutured latissimus dorsi to 

1897 

Jones 1902 



breadth 



external oblique 

M 

45 

R 


Old scar present 

Pam; constipa- 

Silkworm gut in latissimus 





tion 

dorsi and external oblique 

Lejars 1905. 

M 

65 

L 

Sac 7 cm. in 


Pain; constipa - 1 

Excised sac; 3 sutures to close 



diameter 


tion 

edge of muscular ring 

Dowd 1907 

M 

3H 

R 

Larger than 

Congenital 


Excised sac; gluteus maximus 



palm 



and medius Hap over defect 

Medical Divi- 






No sac; sutured latissimus 

sion of Prus- 
sian Minis- 
try of 
War'^'” 







dorsi to external oblique 

1913- 

Rishmiller 

M 

36 

L 


Chip fracture of 

Soreness, inter- 

No sac; flap split from 

1917 



i 

crest of ilium 

fered with de- 

aponeurosis of latissimus 






fecation 

dorsi 

Turner 1917 

M 

55 

L 

Two finger- 

Fall 

Pain in loin 

No sac: mattress sutures in 



breadths 



muscle (penetrated bowel) 

Hancock 1920 

M 

40 

L 


Fall 


Sutured external oblique to 







latissimus dorsi muscles 

Maidagan 

F 

13 

L 

Two finger- 

Abscess 


Excised sac; sutured latis- 

1922* 



breadths 



simus dorsi to external 
oblique 


Sias 1937 

M 

27 

L 

Hernia size of 

Followed jump- 

Pain over her- 

No sac present. Sutured 





pigeon egg 

ing olf a wall 4 

nia 

transversus abdominis and 






meters high 


internal oblique in separate 
laj^ers followed by approxi- 
mation of external oblique 
and latissimus dorsi muscles 

Pavcovich. 

M 

68 

R 

Small 

Associated with 

Pain in loin 

Chromic catgut no. 2 in latis- 

1942 



and 


lipoma 


simus dorsi and external 




L 




oblique muscles 

Kapsinow 

M 

48 

L 

Admits two 

Lifting 

Dull pain 

Excised sac; Dowd’s technic 

1943 




fingers 



btubenbord 

M 

23 

L 



Severe pain in 

No sac; chromic catgut in 

1944 




5 inches in 


loin 

latissimus dorsi and external 
oblique 

Masson 1945 

F 

42 

R 

Congenital 

Constipation; 

Sac w'as not opened; repaired 




and 

diameter 


tw 0 attacks of 

with fascia lata sutures 




L, 



severe pain 



Probably a Petit hernia. 
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per cent. Von Baraez earlier had listed an 
additional factor of local suppuration and 
formation of abscess as a cause in 7.6 per 
cent of the cases on which- he collected data. 

Sillman reviewed seventy-eight cases of 
lumbar hernia in 1925 and found that in 


REVIEW OF PREVIOUSLY REPORTED CASES 
OF SURGICAL TREATMENT OF PETIt’s 
HERNIA 

In fifteen previously reported cases 
Petit’s hernia (Table i) has been submitted 
to surgical repair. In 1888, Owen reported 


TABLE II 

CASES OF LUMBAR HERNIA ENCOUNTERED AT THE MAVO CLINIC 


1 

Case ' 

i 

Paticnl 

Side 

(^ause 

Size 

Duration, 

Site 

Age, 

Vrs. 

1 

Sex ' 

1 

Yrs. 

' 1 

71 1 

M 

R 

Spontaneous j 

Small 


Petit’s 

2 

38 

F ' 

1 

R 

Observ’ed after automobile accident 
and injury to left liip 

Orange 

13 

Petit’s 

3 

73 

iM 

R 

Spontaneous 

Small 


' Petit’s 

4 I 

75 

M 

R 

Spontaneous 

Orange 

3 

Petit’s 

5 

42 

M 

R 

Site old stab wound 

Good size 

3 

Lumbar 

6* 

47 

M 

R 

Site old stab wound 

inch hiatus in lumbar 
aponeurosis 


Lumbar 

7* 

48 

F 

1 

R 

Injured right side of back while 
pregnant 

3 inch at neck of sac 

20 

Lumbar 


* Surgical treatment was carried out. 


eight cases (10.3 per cent) the hernia was 
strangulated. Eighteen of the seventy-eight 
patients were treated surgically. Watson 
reported that in 11.3 per cent of his re- 
viewed cases the hernia was strangulated. 

SYMPTOMS AND DIAGNOSIS 

The symptoms of Petit’s hernia are es- 
sentially those of hernia elsewhere; that is, 
presence of a mass located above the iliac 
crest, which maj'^ or may not be entirely 
reducible and which transmits a cough im- 
pulse. Dj^spepsia and constipation are 
frequent symptoms. Many patients com- 
plain of a sense of local pressure or pain. 
Straining or heavy lifting may initiate the 
development of the hernia while in other 
cases the enlargement is gradual with an 
absence of etiologic factors. Often there is 
a history of trauma or local infection. 

One must consider the presence of a 
lipoma, fibroma, fluctuant cold abscess, 
hernia of muscles or hematoma in the 
diagnosis of cases of lumbar hernial masses. 


the first repair. He approximated the 
muscles with catgut. In 1894, Bull used 
kangaroo tendon. In 1907, Dowd formed a 
flap from the aponeurosis covering the 
gluteus maximus and medius muscles and 
turned it up over the defect. In 1917, Rish- 
miller made a flap from the aponeurosis of 
the latissimus dorsi and covered the defect 
with this flap. Kapsinow used Dowd’s 
technic. In the remaining cases the defect 
was small enough to be obliterated bj”^ 
simple approximation of the latissimus 
dorsi to the external oblique muscle. The 
size of the defect ranged from very small 
to one larger than the palm of the hand. 
In five cases the sac was excised. It was 
inverted in one case and in five cases no 
sac was present. Great caution should be 
exercised in entering the sac because of the 
intimate relationship of the large bowel 
and the kidneys and ureters to the sac. 
Turner penetrated the colon in such an 

attempt. . 

In only two of the thirteen previously 
reported cases in which the sex of the 


■V 
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patient was stated was the patient female 
and in but two of the twelve cases in which 
the cause of the hernia was stated was the 


the result of senile degenerative changes in 
the tissues, perhaps associated with a pre- 
vious weakness in this region. 



Fig. I. Specimen showing anterior sacral meningocele, uterus and left 
tubo-ovarian abscess. 


hernia congenital. Bilateral hernias were 
present in one case. The hernia occurred on 
the left side in ten of the thirteen cases in 
which the side was stated. Pain or soreness 
over the hernia was a symptom in eight 
cases. 

LUMBAR HERNIA ENCOUNTERED AT THE 
MAYO CLINIC 

Only seven cases of true lumbar hernia 
have been encountered at the Mayo Clinic 
prior to the case reported in this paper. All 
of the hernias were reducible and only one 
patient complained of discomfort. In four 
cases the hernia was considered to be 
Petit’s hernia while in the remaining three 
it was classified as lumbar hernia. Table II 
presents data on these seven cases. In five 
of the cases the hernia was asymptomatic 
and surgical treatment did not seem neces- 
sary. A history of trauma was present in 
four cases; in three cases the hernia oc- 
curred spontaneously. The spontaneous 
hernias occurred in patients more than 
seventy years of age and were probably 


In one of the two cases in which surgical 
treatment was carried out a % inch (2 cm.) 
hiatus in the lumbar fascia produced by an 
old stab wound was closed with chromic 
catgut after the sac had been excised. 

In the second case a 3 inch (8 cm.) open- 
ing in the lumbar region was closed with 
two rows of chromic catgut and seven strips 
of fascia lata each 8 inches (20 cm.) long. 
The sac contained ascending colon and 
was inverted. This patient had been in- 
jured in an accident in 1918, following 
which a Petit hernia developed. Four 
attempts at repair had been made prior to 
her admission to the clinic. Three years 
after the repair of the hernia at the 
clinic a small recurrence was reported by 
correspondence. 

ANTERIOR SACRAL MENINGOCELE 

Anterior sacral meningocele is a type of 
spina bifida in which there is usually a 
defect in one-half of the sacrum, through 
which a meningeal hernia presents. Oc- 
casionally, elements of the spinal cord or 
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nerves may be present in the hernial 
sac, the lesion then being designated a 
meningomyelocele. 

Coller and Jackson reviewed the litera- 
ture in 1943 found a total of twenty- 
three cases to have been reported. In 1938, 



Fig. 2. Pelvic roentgenogram showing the right 
sacral defect. 


of deaths resulting from meningitis. In 
eleven of the cases the result is reported 
to have been satisfactory but in two cases 
there was no improvement. 

Anterior sacral meningocele occurs more 
frequently among female than among male 



Fig. 3. Anterior view of patient before repair of 
the right Petit hernia. 


patients in the ratio of 24:4 in the reported 
cases. Coller and Jackson found that the 
lesion usually manifests itself in the first 



Fig. 4. Posterior view of patient before re- Fig. 5. Posterior view of patient after re- 
pair of the right Petit hernia. pair of the right Petit hernia. 


Adson reported a case, not included in three decades of life. The meningocele 
Coller’s series, in which successful opera- enters the pelvis through a congenitel 
tion was performed by the posterior ap- anterior sacral defect, more often on the 
proach. Shidler and Richards reported right side than on the left. They stated 
three additional cases, in one of which they that the diagnosis rests on the triad of a 
operated successfully by the posterior lifelong history of constipation, a retro- 
approach. Our case brings the reported rectal tumor mass and roentgenologic evi- 
cases to a total of twenty-eight. In twenty- dence of a sacral defect. However, one 
one of the twenty-eight cases surgical must also consider the possibility of a 
treatment has been carried out with a retroperitoneal dermoid, lipoma, chordoma 
mortality rate of 38 per cent, the majority or an ectopic kidney. 
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The first successful operation for anterior case report 

meningocele, performed in 1903 by Pupo- The patient, an American born, white woman, 
vac, was carried out by the posterior ap- forty-one years of age, was first examined at 



Fig. 6 . Fig. 7. 

Figs. 6 and 7. Repair of hernia with fascia lata by anchorage to iliac crest and to the transverse processes of 

the third and fourth lumbar vertebrae. 


proach. Coffer and Jackson stated that the 
abdominaf approach had been used in four 
cases, in one of which the outcome was 
fatal. 

An examination of the records of the 
clinic reveals that only three cases have 
been encountered in addition to Dr. Ad- 
son’s case and our own. In 1915, Dr. C. H. 
Mayo performed an abdominal drainage 
type of operation on an anterior meningo- 
cele. The patient, a girl, was then twenty- 
two months of age; she lived long enough 
for a teratoma to develop in the pelvis at 
the age of twenty-three years. Dr. Judd 
removed a small anterior meningocele by a 
posterior Kraske incision from another pa- 
tient, a woman thirty-eight years of age; 
she recovered after the operation. The 
third patient, a woman thirty-one years of 
age, died of chronic meningitis after four 
years' duration as a result of a spontaneous 
fistula between the anterior meningocele 
and the rectum. She had given a history of 
discharge of up to i pint (473 cc.) of spinal 
fluid daily from the rectum. 


the clinic September 22, 1944. Her only pre- 
vious illness had been an attack of influenza in 
1918. Tonsillectomy had been performed at the 
age of fifteen years and ligation of the Fallopian 
tubes in 1926. Her mother had died at the age 
of fifty-four years of meningitis and her father 
had died of cancer of the stomach. One full sis- 
ter and a half brother were living and well. She 
stated that bilateral Petit’s hernia had been 
present since birth but had never caused her 
discomfort, even during her normal pregnancy 
and delivery twenty years earlier. However, 
about ten years before, the hernia on the right 
side had begun to enlarge and during the past 
two years it had enlarged rapidly. The first 
attack of abdominal pain had occurred one 
year prior to admission and had persisted for 
one hour. A second attack had occurred about 
one month prior to admission with an acute, 
severe pain in the left flank associated with 
abdominal distention but no vomiting. Her 
physician had manipulated the hernial mass 
and had been able to reduce it, after which the 
symptoms had subsided. 

The patient exhibited no neurologic findings; 
she had good control over urethral and anal 
sphincters. She was 6oJ^ inches (154 cm.) tall 
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and weighed 172 pounds (78.0 kg.). Her blood 
pressure was 108 nun. of incrcur3' sj^stolic and 
76 diastolic, the pulse 104 and temperature 
98.6° f . She was edentulous. A large pelvic mass 
measuring 12 by 12 cm., non-tender and mov- 
able, displaced the cervix anteriorly'. This was 
thought to be ovarian in origin. The patient 
gave a history of menorrhagia the first two to 
three days of her period, which lasted about 
si.\ day's. There was mild leukorrhea. There was 
a huge apron-like Petit’s hernia in the right 
lumbar region and a small hernia in Petit’s tri- 
angle on the left side. One could palpate bowel 
and the right kidney' in the contents of the 
hernial sac. 

On September 28, 1944, while the patient was 
under nitrous oxide and ether anesthesia, the 
pelvic mass was explored through a secondary' 
low midline incision with excision of the umbili- 
cus. The cyst was ruptured in the course of 
removal and proved to be a meningocele, 
which was connected to the spinal canal through 
an opening 2.5 cm. in diameter in the sacrum. 
Since it was not possible to ligate the neck of 
the meningocele sac or approximate the edges 
of the defect, two pieces of oxidized gauze im- 
pregnated with thrombin were inserted into 
the spinal canal and two additional pieces were 
placed over the aperture of the opening. The 
retroperitoneal tissues were approximated as 
well as possible. A tubo-ovarian abscess was 
present on the left side and cystic oophoritis 
affected the right ovary'. The pelvis was one 
mass of adhesions and the uterus was firmly' 
fixed to the anterior abdominal wall. Total 
abdominal hysterectomy and bilateral salpingo- 
oophorectomy were performed with much diffi- 
culty. (Fig. I.) 

The pathologist reported the cyst to be a 
meningocele measuring 12 by ii by 9 
Subinvolution of the uterus was graded 2 (on 
the basis of i to 4, in which i designates the 
mildest and 4 the most severe condition). The 
uterus contained a single fibromyoma 6 mm. 
in diameter. The endometrium was hyper- 
trophic. Chronic cystic cervicitis and bilateral 
subacute and chronic salpingitis with peri- 
salpingitis were present. A tubo-ovarian ab- 
scess, 6 cm. in diameter, involved the left tube 
and ovary. In the right ovary there was 
chronic cystic oophoritis. 

Postoperatively, residual urine was present 
in the bladder for a few days; otherwise the 
patient’s convalescence was uneventful. She 


was dismissed to her home on the thirty'-third 
postoperative day', at which time the incision 
was well healed and the pelvic examination 
gave negative results. A postoperative pelvic 
roentgenogram (Fig. 2) revealed asymmetry of 
the pelvis with a right sacral defect and with 
sacralization of the fifth lumbar vertebra. 

The patient returned to the clinic on May 8, 
1945, for repair of the right Petit hernia. (Figs. 
3, 4 and 5.) She now noticed sharp shooting ab- 
dominal pain when she climbed stairs and she 
had increased difficulty' from constipation. No 
recurrence of the pelvic meningocele was de- 
tected by' pelvic c.xamination. Urinanalysis 
showed a specific gravity of 1,015, ‘^cid reaction, 
albuminuria, grade i, and 3 leukocytes per high 
power field. The concentration of hemoglobin 
was 10.5 Gm. per 100 cc. of blood. Ery'throcytes 
numbered 5,450,000 and leukocytes 8,800 in 
each c.mrn. of blood. The Kahn reaction was 
negative. A roentgenogram of the thorax 
showed slight dorsal scoliosis. 

On May' 12, 1945, after the gastrointestinal 
tract had been thoroughly emptied by means of 
cathartics and enemas and while the patient 
was under continuous spinal anesthesia, a large 
amount of skin and subcutaneous tissue over- 
ly'ing the hernial sac was excised. The sac was 
found to contain the greater part of the intesti- 
nal tract and the right kidney. There was an 
oval-shaped defect about 5 inches (13 cm.) in 
width in the region of Petit’s triangle, which 
was the result of a congenital absence of the 
attachment of the transversus abdominis and 
internal oblique muscles to the transverse 
processes of the lumbar vertebrae and to the 
crest of the ilium. The sac was inverted without 
opening the peritoneal cavity and the defect 
was closed by a basket-weave type of repair, 
using seven strips of fascia lata, each about 
inches (22 cm.) in length, taken from the 
right thigh by the Masson fascia stripper. The 
fascia (Figs. 6 and 7) was anchored through 
drill holes into the crest of the ilium and by 
taking the fascia through the ligaments about 
the transverse processes of the third and fourth 
lumbar vertebrae. Five Gm. of sulfathiazole 
was placed in the incision and a split rubber 
tube drain was inserted down to the aponeurosis. 

The patient made an uneventful convales- 
cence and the incision healed by first intention. 
She was dismissed on the twenty-sixth post- 
operative day to return to her home. When 
she was examined at the clinic four and a half 
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months after the second operation, she was 
found by both rectal and vaginal examinations 
to be without evidence of recurrence of the 
pelvic meningocele and to have a very firm 
repair of the right Petit hernia. She will re- 
turn to the clinic at a later date for repair of 
the left Petit hernia. 

SUMMARY 

We have reported data on a case in which 
there were two unusual lesions of congenital 
origin, bilateral Petit’s hernia and anterior 
sacral meningocele, both of which proved 
amenable to surgical treatment. Although 
anterior sacral meningoceles are rare, they 
must be considered when dealing with 
retroperitoneal pelvic masses. These lesions 
are of particular importance to the surgeon, 
since he is faced with the possibility of fatal 
meningitis unless he recognizes the lesion 
and repairs it at the time of operation. 
Closure of the defect in the continuity of 
the spinal canal in this case was accom- 
plished by use of oxidized gauze packs 
impregnated with thrombin. A large, in- 
capacitating Petit hernia was repaired by 
a basket-weave method, using strips of 
fascia lata with anchorage to the iliac crest 
and transverse processes of the lumbar 
vertebrae. 

Although a Petit hernia is unusual, the 
case reported is even more so, since the 
hernias were congenital and bilateral. 
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T he war and the increased speed in 
production and transportation have 
added to the number of injuries to 
the abdomen and its contents. These in- 
juries call for an earljr and accurate diag- 
nosis, and the institution of immediate 
treatment. 

Abdominal injuries are classified as pene- 
trating and non-penetrating. 


PENETRATING TRAUMA 

Penetration of the abdominal wall may 
be caused by jpullets , bomb or shell frag- 
ments, Enives or bayonets, flying splinters 
of wood, glass orotKer objects. 

Penetrating injuries relieve the surgeon 
of the responsibility of deciding whether 
or not operation is indicated since all pene- 
trating wounds must be e.xplored, even 
though some do not enter the peritoneal 
cavity. The decision as to whether or not 
operation is indicated in cases seen after 
twenty-four hours will depend upon the 
physical findings. 

^Although the use of penicillin and the 
sulfa drugs have lessened the number of 
deaths in abdominal injuries, the mortality 
rate still remains high. Hamilton and 
Duncan'*^ report an operative mortality 
of 48.9 per cent in 190 cases of gunshot 
wounds of the abdomen. Elkin and Ward^® 
report an operative mortality of 46.4 per 
cent in 209 rifle and pistol wounds of the 
abdomen, and 55.5 per cent in twenty- 
nine cases of shotgun wounds of the ab- 
domen. DiLorenzo^^ reports a mortality of 
78 per cent in nine cases of gunshot wounds 
of the small bowel and 71 per cent in seven 
cases of gunshot wounds of the large bowel. 
Mulholland®® reports a mortality of 5 1 per 
cent in seventy cases of penetrating ab- 
dominal wounds. 


Gordon Taylor'*® points out that wounds 
penetrating the abdomen from one side 
^ to the other are more serious than those 

! proceeding anteroposteriorly. In perforat- 
ing wounds the line of the tract acts as 
a clue to the path of the missile and the 
structures likely to be involved. The 
straight line path does not hold when there 
is no wound of exit.®® X-ray localization is 
helpful. Absence of an exit wound does not 
necessarily mean that the foreign body 
is lodged within the peritoneal cavity. It 
may be buried in the abdominal parietes, 
rectum, bladder, vertebral column or 
retroperitoneal space. 

The greatest single cause of death in 
gunshot wounds is shockandTiemor rhage 
with peritonitis less than halfas frequentT 
There is a progressive increase in mor- 
tality from peritonitis as the level of the 
bowel perforation descends from the 
jejunum to the colon. 

The entrance wound produced by a bul- 
let is almost invariabl}'^ smaller than the • 
caliber of the bullet, while wounds of exit 
are larger. The wound of entry caused by a 
rifle bullet usually has a small more or 
less circular appearance.®® Injuries caused 
by fragments are more disruptive and 
cause considerable laceration of the under- 
lying muscle and irregular tears of the 
viscera. Fragments are usually irregular 
and may carry pieces of clothing into the 
abdomen. 

It is important to ascertain the time in- 
terval between the injur}^ and operation, 
as well as the direction of the force. The 
possibility of associated injuries to the 
back, loin and thorax must be carefully 
considered. 

Stab wounds that penetrate the peri- 
toneal cavity may not injure the viscera. 
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and Martin®® failed to find visceral injury^ 
in thirty-one of the fifty-seven cases ofl 
stab wounds in his series. Exploratory j 
laparotomy may reveal perforating wounds 
without visceral involvement. “ It is im-t 
possible to make this diagnosis without! 
visceral inspection. 

Rippy®® claims the mortality of stab 
'wounds is not as high in civilian cases as 
the knife blade is not as long as the bayonet 
and therefore causes less intraperitoneal 
' damage. The intraperitoneal damage will 
> depend upon the length of the blade, the 
amount of force and the thickness of the 
abdominal wall. Bayonet wounds differ 
but little from stab wounds seen in civilian 
life. Exploration is indicated when there 
exists any question of doubt as to the 
depth of the wound and one must not 
wait for clinical signs to establish the 
diagnosis. Greater attention is given to 
the suturing of the injured viscera and 
less to the debridement of the superficial 
wound. 

The peritoneum has remarkable powers 
of combating infection. This power is en- 
hanced by the removal of sources of infec- 
tion and by the closure of all perforations 
in the hollow viscera. It is useless to at- 
tempt sterilization of the abdominal cavity 
by irrigation or similar means. 

Willis^®® states that multiple small vis- 
ceral wounds produced by buckshot at 
close range defy surgical repair, as a rule, 
and that patients who have such wounds 
may recover under conservative treatment. 

Lovelace®^ warns against transportation 
of suspected intestinal injuries at compara- 
tively high altitudes, as the gas in the 
intestine expands and may be forced 
through small perforations or the trau- 
matized intestinal wall. 

NON-PENETRATING TRAUMA 

Intra-abdominal injuries may be presentV 
in spite of an intact overljung skin.® Non-j 
penetrating injuries may be sustained 
under confusing conditions and the history^ 
may be vague and indefinite.®^ The site! 


of .internal injury may be suspected byl 
''bruising of the overlying abdominal wall./ 

The causative factors of violence may be/ 
generalized, such ^s run-over a^idents, v 
falls from a height, compressions, blast in- 
juries and tears of a viscus by fractured 
bone ^icul^ or J^calized, such as a^ 
puncKfa kick or thrust by a dull implementT\ 

Local or circumscribed blows commonly 
injure the intestines, mesentery and blad- 
der, while diffuse blows usually injure the 
solid and fixed organs. Fatheree®® in his 
review, states that 60 to 78 per cent of/ 
intra-abdominal injuries by blunt force 
affect the solid organs. This is due to the 
firmer fixation of these structures as conj- 
pared to the mobility of the hollow viscera. 

A relaxed and flabby abdominal wall re- 
quires less force to cause injury to the in- 
traperitoneal organs than a muscular and 
firm abdominal wall. The effect of a blow 
upon the viscera will depend upon whether 
or not the hollow viscus is distended or 
empty. A distended hollow viscus and an 
enlarged pathological solid viscus are more 
prone to injury. 

A sudden increase in the intra-abdominal 
pressure by a crushing injury may com- 
press the fluid or gas in a single loop of 
intestine*® and wedge the viscus between 
the instrument of force and the spinal 
column. The introduction of gas or solid 
objects into the rectum may cause intra- 
abdominal damage. Penetration of a viscus 
by spicules of bone is not frequent and is 
seen in fractures, particularly of the pelvis. 
Blast injuries may cause severe intra- 
abdominal damage without any evidence 
in the abdominal wall. 

Immersion blast may result in immediate 
death or present the picture of an acute 
condition of the abdomen. Severe visceral 
damage or retroperitoneal hemorrhage ma}'^ 
be produced by blast without any exter- 
nal evidence of injury.’** The general 
picture may be misleading and the decision 
as to operative intervention difficult. Late 
perforation may occur as a result of gross 
bruising and damage to the blood supply 
Pinnock and Wood^* stress the extreme 



JuNn, 1946 


762 American Journal of Surgery Rlttcr, Kayc — ^TrauDia to Abdomcn 


difficulty which may arise in differentiating 
between upper abdominal rigidit}' due to 
peritonitis and that secondary to a thoracic 
lesion. The microscopic examination^ re- 
veals fragmentation and perforation of all 
the intestinal layers. The apposing edges 
are infiltrated with leucocytes, lympho- 
cytes and plasma cells, and show consid- 
erable superficial necrosis. Comparativelj’^ 
little regenerative cell growth, fibroblastic 
activity or evidence of repair are noted 
around the perforation. 

Stein,®^ Webster, Ross and Alford'®- 
state that the prevention of this entity can 
be enforced by instructing individuals who 
anticipate under-water detonations, to 
float on their backs or elevate the buttocks 
above the water level. 

SHOCK AND HEMORRHAGE 

The differentiation between hemorrhage 
and traumatic shock is sometimes difficult. 
The clinical picture may add little, yet the 
laboratory findings are of great value. 
Shock and hemorrhage are the most com- 
mon immediate causes of death. Hemor- 
rhage must be controlled and shock 
prevented or overcome. Hemorrhage is 
tolerated poorly by the very young, the 
aged and the diseased. Women withstand 
hemorrhage better than men. 

The symptoms and signs of hemorrhage 
are restlessness, thirst, air hunger, palor, 
cold, moist skin, widely dilated pupils, sub- 
normal temperature, nausea, syncope, ver- 
tigo, disturbance, in vision and a rapid 
thready pulse. There is a fall in blood pres- 
sure. As a rule the blood count shows a loss 
of red cells and an increase in white cells. 
In abdominal injuries hemorrhage may be 
dela^^ed and a secondary hemorrhage is not 
altogether uncommon. A secondary hemor- 
rhage may occur two or three weeks after 
the original iajury. 

In traumatic shock there is a drop in 
blood pressure, a rapid thready pulse, a 
diminution in the blood volume, an in- 
crease in the red blood cells and percentage 
hemoglobin, the temperature is subnormal, 
the skin is cold and moist, there is a grayish 


and slightly cyanotic appearance and the 
respirations are superficial and often of 
the sighing type. Hematocrit readings, the 
determination of the specific gravity of the 
blood and the serum protein will indicate 
the amount of blood or blood plasma loss 
and the necessary treatment. An early 
leucoeyte count is of little value. Wangen- 
stein”® found that the white blood cell count 
is usually normal in cases of perforation of 
a hollow viscus and slightly elevated in 
cases of hemorrhage. Scudder*® claims a 
constant rise in the plasma potassium con- 
tent in shock, whether it is due to trauma, 
toxine, hemorrhage or loss of fluids. 

Shock and hemorrhage therapj' precedes 
anj' surgical intervention unless there is 
active bleeding. A continuous fast pulse 
with a falling blood pressure, despite shock 
treatment, suggests bleeding and demands 
operative intervention. Hemorrhage rhust 
be controlled by ligating any bleeding 
points and the shock of hemorrhage bj^ the 
intravenous administration of blood. Shock 
is treated by covering the exposed viscera 
with warm saline pads to protect the belly 
wall. The patient should be kept warm. 
Morphine is indicated in all cases excepting 
those of suspected head injur3^ The use of 
renal cortical extract has proven of value 
and the administration of 5 to 10 cc. of 
eschatin may have a very decided bene- 
ficial effect. Shock position, that is, the 
foot of the bed elevated, although frowned 
upon by some, has been found of value by 
us. The inhalation of oxygen by masque, 
nasal tube or tent has been proven effica- 
cious. Plasma intravenously has been most 
effective. The intravenous administration 
of 5 per cent glucose in a normal salt solu- 
tion may be carried out until plasma is 
obtained. 

CLINICAL PICTURE 

Abdominal trauma may be classified into ( 
three groups;*® (i) Severe multiple injuries j 
which are usually rapidly fatal regardless/ 
of treatment; (2) cases that require im- 
mediate operation; and (3) cases in which 
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the diagnosis is doubtful and the type ofj 
treatment is undecided.'^^ 

The decision as to operation will depend ' 
upon the general appearance of the patient, 
the pulse, blood pressure, abdominal signs 
and the laboratory findings. As a rule there 
is a history of trauma'*® followed by ab- 
dominal pain. Localized early pain, spread- 
ing and becoming generalized, suggests 
leakage. A ruptured hollow viscus causes 
immediate peritoneal irritation, with a re- 
sultant pale, drawn face and an alert and 
apprehensive expression. In addition, there 
is pain aggravated by motion, vomiting, 
rapid costal breathing, abdominal tender- 
ness, rigidity and tympanites. These find- 
ings are finally supplemented by listlessness 
and signs of toxemia. Severe persistent 
pain, continuous or intermittent,' localized 
or generalized, associated with vomiting 
or retching and diffuse tenderness and 
muscle spasm, with or without signs of 
hemorrhage, demands immediate explor- 
atory laparotomy. 

Examination. A general physical ex-f 
amination will detect wounds entering the! 
abdomen via the buttocks, thighs, peri-1 
neum or thorax. 

Inspection. Inspection will reveal gun- 
shot and stab wounds as well as contused 
areas resulting from blunt non-penetrating 
trauma. A stab wound may extend down 
to the peritoneum but not into it. Hernia- 
tion of omentum is indicative of peritoneal 
penetration. The exposed viscera may vary 
from a protrusion of one or two segments 
of intestine to a complete evisceration. 
A fullness may be visible in the abdominal 
wall, in the abdominal cavity or in the 
retroperitoneal tissues. An Intraperltoneal 
tumefaction goes through a wider range 
of respiratory excursion than a retroperi- 
toneal enlargement. The absence of ab- 
dominal wall excursion indicates peritoneal 
irritation and perforation. Hemorrhage 
from a solid organ may result in a localized 
swelling, whereas hemorrhage or leakage 
from a hollow viscus or mesentery will re- 
sult in a diffuse swelling. 


Palpation. Rigidity' of the abdominal 1 
muscles is a measure of the degree to 
which the parietal peritoneum has been 
irritated.®* Thoracic, vertebral and ab- 
dominal, wall injuries may result in ab- 
dominal pain,- rigidity and distention. The 
rigidity of the purely thoracic wound is 
strictly unilateral, whereas the rigidity in 
abdominal wounds is bilateral.®’™ 

Percussion. An area of unusual dullness 
following an abdominal injury suggests a 
collection of blood or intestinal contents 
in the peritoneal cavity. It requires about 
6 quarts of fluid to illicit shifting dullness, 
therefore, the demonstration of free blood 
in the peritoneal cavity is of doubtful diag- 
nostic value. 

Roentgen Studies. Roentgenograms are 
of diagnostic aid in revealing gas within the 
peritoneal^avity following rupture of a 
hollow viscus®® and determining the loca- 
, tion of foreign bodies.®* Gas when present 
in the peritoneal cavity is certain evidence 
of hollow visceral perforation. Unfortu- 
nately, the absence of pneumoperitoneum 
does not entirely e^^Iude rupture of a 
hollow viscus.®*’®®’®* Free air under the 
diaphragm is more commonly present in 
perforations of the upper small bowel. Per- 
forations especially at the ileocecal valve 
may be temporarily sealed off and thereby 
prevent the escape of gas. The condition 
of the patient will determine whether 
roentgenograms are taken in the erect or 
in the lateral decubitus position.®’*® 

Preoperative Care. It is inadvisable to 
rub the abdomen, as vigorous rubbing may 
stimulate peristalsis or actually compress 
the gas filled intestines and increase the 
escape of intestinal contents. Sedation, 
antitetanic and antigas sera, should always 
be administered. 

Anesthesia. Anesthesia in abdominal 
trauma is a controversial subject. The 
ideal anesthesia will combine high oxy- 
genation, complete abdominal relaxation, 
maintenance of the blood pressure and 
early return to consciousness following the 
discontinuation of the anesthetic. 
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of our Department, believes 
that cyclopropane alone or in conjunction 
with small amounts of ether comes closest 


^^MICII^CUUAR«5 



propane has been found to be an extremely 
valuable drug in obtaining complete relaxa- 
tion comparable to that of spinal anes- 


Peterson, 



Fig. 2. Cross section of abdominal wall. 


to fulfilling these requisites, Induction is 
rapid with absence of minimal excitement. 
High oxygenation is maintained because 
of the high potency of the agent. The 
recovery period in which premedication 
is not excessively heavy is rapid, within a 
period of five to ten minutes. Circulation 
is not depressed but most frequently 
improved. Relaxation may or may not 
be readily obtained with cyclopropane, 
depending upon the physical status 
of the patient and the skill of the 
anesthetist. Curare combined with cyclo- 


thesia. Endotracheal intubation is indicated 
when there is difficulty in maintaining an 
airwaj'^ and there is danger of aspirating 
gastric or intestinal contents. 

Strode®* and many others*®’®® prefer ethei 
as the easiest and safest anesthesia. Sodium 
penthothal is preferred by Rose and Hul- 
kert.^® Spinal anesthesia is preferred by 
Storck®'* and Bove,^® when there are no 
signs of impending shock.®'** Local anes- 
thesia is rarely used®^ but may be utilized 
for superficial wounds not penetrating the 
peritoneum. 
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PROCEDURE 

Incision. The incision should be ample, 
through all the layers in the same plane and 



Fig. 3. Rupture of rectus muscle and 
epigastric vessels. 


allow actuate access to the peritonea] 
cavity.®* rhe incisions may be varied to 
meet the individual case. The commonly 


and the transverse or oblique lateral inci- 
sion for access to the lateral parts.** The 
accidental wounds of entrance and exit 



are thoroughly cleansed and then excised.®' 
In large wounds of the abdomen it may be 
advisable to incise through the penetrating 
wounds. In the smaller gunshot or stab 
penetrations it may be more advantageous 
to avoid the original wound and utilize a 
separate incision. 



Fig. 5. A, packing of liver; b, capsular suture; c, cauterj’. 

acceptedones are the vertical paramedian,**'^ Operation. Upon opening the perito 
or median incision for approach to the neum one notes the presence of intestinal 
central part of the abdomen or the pelvis, contents, blood or gas. Hemorrhage is 
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controlled finding the bleeding vessels, 
clamping and ligating them. Avoid mass 
ligation. Massive hemorrhage may be 



Fig, 6. Omental graft reinforcing suture 
line. 


controlled by digital pressure or pressure 
packing. 

Foreign bodies, particles of clothing and 
detached particles of visceral content are 
quickly and gently removed. The use of 
moist sponges is advisable. 


compression, the exposure of a single region 
of the abdomen may be sufficient, whereas 
in gunshot wounds exploration of the 
entire abdominal cavity is indicated. 

The large intestine is explored in se- 
quence, beginning at the cecum and ter- 
minating at the rectum. The small intestine 
is then inspected, working upwards from 
the ileocecal valve to the duodenojejunal 
junction. Warm moist packs are used to 
handle the intestines and a Babcock marker 
will avoid unnecessary handling of the 
intestines. 

Small longitudinal perforations are closed 
transversely b3'’ means of a continuous 
suture of fine chromic catgut which includes 
all the layers and a Lembert suture of 
interrupted fine silk sutures. 

Multiple perforations in close proximity 
often require resection of the intestine and 
end-to-end anastomosis. 



Fig. 7 . Splenic tears. 


Irrigation with saline under pressure"’® 
has been discarded since the advent of 
sulfa and penicillin therapy,’^®'®® but if it is 
necessary to cleanse the abdomen it is 
used. A systemic exploration is then 
carried out, starting at a fixed point. The 
viscera are examined for perforation and 
tears. Bleeding points are sought and the 
root of the mesentery inspected. Eviscera- 
tion of more than one loop of bowel at a 
time during inspection is to be avoided if 
possible, because of the chilling effect and 
the drag on the mesentery. 

In non-penetrating injuries by blows or 


Wound Closure. Upon completion of 
the exploration and repair of the damaged 
tissues and peritoneal cavity is again 
aspirated,^ cleansed and dried. Four to 
6 Gm. of sulfanilamide crystals are dusted 
into the peritoneal cavity.®‘|’^''®'’®'’®®’'®' The 
peritoneum is closed with either a running 
double strand of chromic catgut® or inter- 
rupted quilting cotton sutures.”'^®® The 
traumatized surface of the peritoneum is 
everted, thereby avoiding adhesions. Drain- 
ages^ is always a matter for the judgment of 
the operating surgeon. The consensus of j 
opinion is against drainage of the peritoneal i 
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yg'f; ^ few favor drainage, as a The incidence of wound dehiscence is 
slipped suture will permit leakage to the particularly high after laparotomy for 
surface instead of bursting into the perito- wounds of the liver, stomach and upper 



Fig. 8. a, hemorrhage in perirenal fat; b, kidney lacerations and con- 
tusions. 



Fig. 9. Retroperitoneal approach to kidney. 
Fig. 10. A, mattress suture; u, fat graft and drain. 


neal cavity.®® The absolute indications for 
drainage are the presence of bile in the 
abdomen and in the pancreatic wounds. 


bowel. It is therefore suggested that 
through-and-through sutures of No. 28 
stainless steel wire are inserted about 
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inch apnrt.’=;«-«.'« The muscles are 8 cm, thick. (Fig. 2.) There is, of course, a 
approximated with interrupted chromic wide range of variations according to body 


ui vanaxions accor< 

catgut sutures loosely tied and the skin is length, muscular strength and 


age. 
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Fig. 1 1 . Anatomy of pancreas. 


closed with interrupted silk sutures loosely 
tied. The through-and-through sutures are 
then tied. 

ABDOMINAL WALL 

Injuries to the abdominal parietes may 
vary from mild contusions with subcuta- 



cyst. 


neous hemorrhage to a complete tear of the 
rectus muscle and the underlying epi- 
gastric vessels. (Fig. I.) 

The entire muscular mass of the rectus'® 
in the adult is 35 cm. long, 7 cm. wide and 


Injuries maj^ be caused by: (i) Direct 
trauma:®® penetrating or non-prenetrating 
— as direct blows or stab and gunshot 
wounds, (2) indirect trauma: following 
violent effort, usually in young healthy 
adults. 

It is frequently difficult to differentiate 
between hematoma of the abdominal wall, 
intraperitoneal bleeding and retroperitoneal 
hematoma.'® 

Contusion of the abdominal wall may 
result in sympathetic nerve stimulation 
with resultant pallor, anxious expression, 
nausea, vomiting and signs of shock. 
Peristalsis may be momentarily diminished. 
A simple contusion of the abdominal wall 
may be more painful than a visceral lesion 
before peritonitis sets in. When the parietal 
wall has been injured, localized tenderness 
and spasm will remain constant. Increase 
of intra-abdominal pressure will produce a 
protrusion of the abdominal mass when 
a hematoma of the abdominal wall is 
present.®® 

Deep rigidity must not be confused with 
painful spasm, limited to the abdominal 
wall as a result of trauma.'® Progressive 
board-like rigidity indicates an intra- 
abdominal pathological condition. 
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Cullen^® points out that when blood lies from a slight distress in the right hypo- 
between the rectus muscle and the perito- chondrium to profound shock. Peritoneal 
neum the symptoms are usually those of an irritation due to bile and blood may refer 



Fig. 13. A, opening and emptying of cyst; b, marsupializa- 
tion of cyst. 


acute intra-abdominal lesion. Hemorrhage 
is due to the tearing of the muscle and 
the deep epigastric vessels. (Fig. 3.) The 
hemorrhage usually occurs below the 
umbilicus and is nearly always limited to 
one side. The free blood lies directly against 
the peritoneum producing an irritation 
causing severe pain and suggesting an 
intra-abdominal lesion. In those cases in 
which the rectus muscle ruptures anteriorly, 
blood escapes into the fat with resultant 
ecchymosis of the skin. Treatment con- 
sists of incision of the rectus sheath, 
evacuating the hematoma and ligating the 
bleeding vessels. A few loosely tied inter- 
rupted muscle sutures may be used for 
coaptation purposes. Extensive tangential 
wounds may require debridement and 
closure with steel wire or heavy silk. 

LIVER 

The large size, fixation, friability and 
slight elasticity of the liver predisposes it to 
extensive fissuring or rupture with frag- 
mentation. (Fig. 4.) Irregular tears may 
extend from the free margin into the liver 
substance. Coexisting injuries to the gall- 
bladder, cj^stic and eommon ducts may 
exist. 

Clinical Features. These will depend 
upon the extent of the parenchymal and 
vascular damage. The picture may vary 


the pain to the right shoulder and right 
scapular region. Coexisting thoracic injuries 
must be excluded. A'-ray studies may reveal 



elevation and immobilization of the right 
half of the diaphragm. 

Non-penetrating Trauma. Crushing or 
falling injuries may result in (i) rupture of 
the capsule and liver parenchjTOa, (2) sub- 
capsular rupture, and (3) central rupture. 
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Penetrating Trauma. This ma}'’ produce 
any degree of the above plus clean cut, 
ragged, or fragmented wounds that range 


Liver bleeding may be temporarily con- 
trolled by digital compression of the hepatic 
artery and portal vein at the foramen of 




Fig. 15. Mesenteric branches to small intestine. 
Fig. Mesenteric tears. 


from a simple penetrating wound to the 
separation and shattering of an entire lobe. 

Treatment. Treatment should be (i) 
conservative, when it is certain that other 
organs have not been involved, and 
provided there are no signs of increasing 
hemorrhage; (2) exploratory, when there 
are signs of increasing hemorrhage, exten- 
sive damage, retention of a large missile 
and for coexisting injuries to the hollow 
viscera. During the exploration for sus- 
pected liver injuries, the posterior and 
inferior surfaces of the liver require careful 
inspection. Detached or devitalized liver 
fragments must be excised. 

Moderate bleeding may be controlled by 
the use of cautery (Fig. 5) or the applica- 
tion of topical thrombin and pressure. 


Winslow. More extensive bleeding may 
require packing (Fig. 5) or sutures which 
are loosely tied. 

In extensive injuries of the liver it is 
advisable to cover the suture line with 
omentum or muscle and therebj^ prevent 
the suture material from cutting into the 
liver substance. (Fig. 6.) The packing is 
removed from the fifth to the eighth day, 
as too early removal may start bleeding. 
Whole blood transfusion is administered 
at the time of operation. 

Gallbladder. Small tears near the fundus 
may require cholecystostomy. Large tears, 
or crushing injuries demand cholecy- 
stectomy. 

Common Duct. A completely severed 
common duct is uncommon. It may be 
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repaired over a t tube or by ligation of both 
ends of the duct and anastomosis of the 
gallbladder to the duodenum or stomach. 


Clinical Features. Hemorrhage is the 
main clinical feature associated with pain, 
tenderness, rigidity and absence of respira- 





Fig. 17. A, lacerations of small intestine; b, first row of sutures; c, second 
row of sutures; d, lateral anastomosis. 


SPLEEN 

Splenic injuries are commonly caused by 
crushing trauma, falls, blows, fractured ribs 
and penetrating wounds. (Fig. 7.) The 
spleen is mobile, lacks elastic tissue and is 
fairl}' well protected by the thoracic cage. 
There may be coexisting injuries to the 
stomach, kidney, splenic flexure and je- 
junum. The lesions may vary from small 
single fissures to extensive lacerations with 
tearing of the linorenal ligament or pedicle. 


tory motion over the left upper quadrant. 
Tenderness may be present over the supra- 
clavicular fossa between the insertion of the 
sternomastoid and of that of the scalenius 
anterior muscles. Pain in the left shoulder 
area or over the left scapula may be 
present. Roentgenographic studies may 
reveal an immobile or an elevated left dia- 
phragm. There is an increase in the area 
of splenic dullness, and gastric tympany 
may be obliterated. 
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There are two clinical syndromes: (1) and Prigot’s^o^ review of 3,000 autopsies 
Immediate hemorrhage with clinical mani- showed no evidence of healed injuries 
festat.ons of shock and hemorrhage, and The approach to the spleen is through a 




Fig. 18. A, resection; u, repair (end-to-end); c, omental graft. 


(2) delayed hemorrhage with a latent 
period varying from forty-eight hours to 
several weeks. 

Meindoe®- includes those cases in which 
the primary rupture is followed by com- 
plete or almost complete hemostasis for a 
latent period of more than forty-eight 
hours and then terminated by a delayed 
hemorrhage of dramatic onset and ful- 
minating character. The pathological con- 
dition may manifest itself as capsular, 
subcapsular and parenchymal hematomas, 
or rupture of the hilar vessels.®^ Large 
hematomas may be the precursor of delayed 
hemorrhage. Waugh and Prior“^ emphasize 
the frequent association of rib fractures in 
delayed splenic hemorrhage. 

T reatment. Suturing is not attempted as 
the spleen does not heal. McCarney®® 
reviewed 25,000 autopsies and found no 
instance of healed splenic injuries. Wright 


left paramedian incision which may require 
a horizontal extension. Blood clots are 
removed to allow visualization of the 
splenic pedicle. The splenic artery and 
vein are clamped under direct vision. 
Great care must be taken not to damage the 
pancreas or the stomach. The gastro- 
splenic and phrenicocolic ligaments are 
divided and the spleen is then removed. 

KIDNEY 

The kidney is a vascular organ covered 
by a firm capsule and perirenal fat. It is 
situated in the retroperitoneal space and 
protected by the overlying fascia, muscula- 
ture and lower ribs. (Fig. 8.) 

Injuries may be caused by: (i) Non-pene- 
trating trauma; falls, blows and crushing 
injuries; (2) penetrating trauma; gunshot 
and stab wounds. Injuries may involve: 
(i) The hilum and large vessels. The renal 
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arteries are terminal and may result in 
necrosis of the kidney with resultant 
infection; (2) the pelvis, with leakage of 
urine into the retroperitoneal tissues or 
peritoneal cavity; (3) the parenchyma, 
with perforation, extensive laceration or 
bisection of the kidney; and (4) the peri- 
renal tissues with hemorrhage and subse- 
quent infection. 

Clinical Features. The coexisting intra- 
abdominal trauma may mask the sympto- 
matology. Hematuria is fairly constant, 
unless there is a severed ureter or urinary 
blockage by blood or renal tissue. Pain in 
the loin or costovertebral angle may be dull, 
lancinating or colicky in character. Renal 
shock may result in anuria. Renal or 
perirenal bleeding may produce a visual or 
palpable hematoma. There may be local- 
ized tenderness and rigidity in the lumbar 
region. Reflex peritoneal irritation may be 
manifested by adynamic ileus and abdomi- 
nal rigidity. 

X-ray studies may demonstrate a foreign 
body and evidence of renal injury, such as 
change in the size and contour of the kidney 
and absence of the psoas muscle outline. 
Intravenous urographic study may be 
helpful, but retrograde pyelographic study 
is dangerous,®® unless one is prepared to 
operate immediately. The capsule of the 
kidney is so firm that it will control hemor- 
rhage unless the tear in the kidney is 
extreme. Immediate operation in kidney 
lesions is not usually indicated. 

Treatment. Treatment may be (i) con- 
servative in non-penetrating or penetrating 
injuries without signs of hemorrhage. 
Hourly red cell counts, hemoglobin, plasma 
volume, urine analysis, and blood pressure 
readings are charted. (2) Operative: Im- 
mediate operation is indicated for severe 
hemorrhage or marked peritoneal injury. 
The kidney is approached through a 
curved loin incision. (Fig. 9.) 

When severe intra-abdominal injury is 
coexisting, laparotomy and exposure of the 
kidney through the posterior peritoneum 
may become necessary. The following 

procedures may be performed: 


I. Suturing oj localized wounds: The 
cortex is repaired by interrupted sutures, 
perirenal fat being utilized to reinforce the 



suture line. (Fig. 10.) Mattress sutures 
must be loosely tied as they may result in a 
wide area of necrosis. When the kidney 
pelvis has been opened, drainage is main- 
tained for about forty-eight hours. 

2. Partial nephrectomy is indicated when 
the trauma is limited to a branch of the 
renal artery, or for polar injuries involving 
a srnall section of the kidney. Nephrostomy 
drainage is maintained until a clear urine is 
obtained. 

3. Nephrectomy is indicated for tears of 
the vessels of the pedicle, or for extensive 
iragmentation of the kidney. When the 
patient’s condition is grave, clamps may be 
left on the renal pedicle for several days 

vessSs bleeding 


The pancreas is a fixed glandular orea 
situated m the lesser sac and rests on th 
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vertebral column. (Fig. ii.) It is well 
protected. It may be injured by blows in 
the epigastric region or by crushing it 



Fig. 20. Cross section anatomy of intra- and retro- 
peritoneal lacerations of colon. 


against the vertebral column. The lesions 
vary from tears in the head, body or tail, 
with or without involvement of the ducts, 
or a simple contusion. Hemorrhage into the 
substance or into the lesser bursa may 
result in C3''st formation. (Fig. 12.) 

Clinical Features. Severe shock is usu- 
ally present. There may be excruciating 
pain in the epigastrium with formation of a 
mass above the umbilicus. A collection of 
ascitic fluid may be present. When objec- 
tive evidence of intra-abdominal injury is 
absent or uncertain, an increase in the 
serum amylase level occasionally may be 
the earliest sign of injury to the pancreas.®'^ 
The increase in the blood serum amylase 
following trauma to the pancreas probably 
results from the emptying of the injured 
acini and ducts into the interstitial spaces 
or into the peritoneal cavity or both. 

Treatment. The pancreas is exposed by 
incising the lesser or gastro-colic omenta. 
The devitalized portion of the pancreas is 
removed and the divided ducts are ligated 
if not reparable. Lacerations of 
creas are repaired with non-absorbable 
sutures. Soft rubber tissue drains are 
placed down into the injured pancrea^ 
Cysts of the pancreas'*" are incised, emptied 
and marsupialized. (Fig. 13.) 
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STOMACH 

The large size and the exposed position of 
the stomach renders it vulnerable to 
trauma. (Fig. 14.) The pathological condi- 
tion may be limited to one or both walls, or 
include the curvatures with their highly 
vascular anastomoses. High explosive shells 
create jagged lacerations, whereas bullets 
result in small lacerations. 

Clinical Features. Hematemesis and 
persistent retching are fairly constant find- 
ings. There is evidence of peritoneal irrita- 
tion with either localized or diffuse pain, 
tenderness and associated rigidity. X-ray 
studies will reveal free gas in the peritoneal 
cavity. 

Treatment. A left paramedian incision is 
utilized. Wounds of the cardia are difficult 
to expose and may require a transpleural 
approach supplemented by a phrenic nerve 
crush.' 

The wound edges are freshened, if neces- 
sarje Exploration of the posterior wall 
must not be omitted.®® Insufficient exposure 
through the gastrocolic or gastrohepatic 
omenta, may call for enlargement of the 
anterior perforation to allow transgastric 
exposure and repair.^® Wangenstein®® has 
demonstrated in experimental animals that 
wounds up to I cm. in length are tolerated 
without mortality. The wounds are closed 
in laj'ers with chromic catgut and the last 
laj'^er with Lembert sutures. Gastroen- 
terostomj^ is avoided but may be necessary 
in wounds of the pyloroduodenal junction. 

SMALL INTESTINE AND MESENTERY 

Injuries to the small intestine are fairly 
common and the resultant perforations are 
usually multiple due to the close proximity 
of the intestinal coils. (Fig. 15.) Frequent 
sites of rupture are the ileocecal ju^tion 
and the duodenojejunal junction.®* Mild 
trauma may rupture the intestine without , 
any clinical signs for several hours. Signs 
of peritoneal irritation may not make their 
appearance until active peristalsis is re- 
activated, thereby resulting in leakage from 
the perforation into the peritoneal cavity. 
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Bullets usually produce small punctate 
wounds with eversion of the mucosa. 
(Fig. 17A.) 

Wounds of the mesentery usually occur 
as complications of small intestinal wounds. 
Wounds of the mesentery may occur at the 
intestinomesenteric junction, in the mid- 
section, or at its posterior attachment. 
(Fig. 16.) Extensive wounds at the intes- 
tinomesenteric border usually require resec- 
tion of a triangular segment of small 
intestine. 

Treatment. The most .important princi- 
ple is the finding and closure of'all perfora- 
tions. It is important to inspect the 
intestine adjacent to the perforation in order 
to decide whether to perform individual 
closures or resect a segment. The mesen- 
teries are routinely examined when a 
large quantity of blood is present in the 
peritoneal cavity. A hematoma at the 
junction of the mesentery and intestine 
must be carefully examined for perfora- 
tions, the hematoma evacuated, bleeding 
points grasped and tied. 

1. Enterorrhapy is always preferable to 
resection. The intestine is closed in the 
transverse axis by means of a self-inverting 
Connell suture supplemented by a Lembert 
suture. (Fig. 17B.) A lateral anastomoses 
can be performed for narrowing of the 
intestinal lumen. (Fig. 17.) 

2. Resection is indicated for destruction 
of large segments, for multiple large 
perforations within a short distance and 
for mesenteric injuries compromising the 
blood supply to the intestine. End-to-end 
resection with a double row of sutures is 
preferable since it can be readily and 
rapidly performed. (Fig. 18.) With ligation 
of the vessels of the mesentery there is the 
risk that an adjacent loop of intestine has 
been deprived of its essential blood supply 
and resection may be necessary beyond 
this doubtful segment. In cases of doubt, a 
small incision can be made in this ques- 
tionable segment, free bleeding indicating 
a satisfactory blood supply. 

Wise and Romansky*®" stated that in 

World ^^^ar i there was no successful triple 


resection of intestines recorded. As much as 
one-quarter to one-half of the small 
intestine can be removed with safety. 



Fic. 21. A, lacerations of large in- 
testine; B, first row of sutures; 
c, second row of sutures. 

3. Exteriorization of the injured segment 
and double barrel enterostomy may be 
expedient in grave cases. Venostasis of the 
mesentery™ is closely associated with ileus, 
therefore, tight bandaging of the abdomen 
is to be avoided in these cases. 

DUODENUM 

Injuries to the duodenum^^ are usually | 
associated with other injuries. The duo- ' 
denum because of its fixed position is 
vulnerable to crushing injuries which com- 
press it against the unyielding vertebral 
column. A-ray studies of the duodenum 
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may reveal gas about the retroperitoneal If the duodenal lumen appears narrowed, 
tissues. Gas may be present between the a gastrojejunostomy may be necessary, 
transversalis fascia and the peritoneum, Complete tears or extensive lacerations 



C D 

Fig. 22. A, repair of ascending colon and ileostomy; bi, repair of hepatic flexure, 
B2, cecostomy, B3, retroperitoneal drain; c, repair of descending colon and 
cecostomy; d, exteriorization of sigmoid and repair of lacerations. 


and retroperitoneal crepitation may be 
palpated.^ 

Treatment. Exploration of the anterior 
and posterior surface and repair of the 
wounds. The posterior surface will require 
mobilization by means of a lateral incision 
along the outer border of duodenum and 
mesial retraction to expose its fixed retro- 
peritoneal surface. 

Suturing of small lacerations will suffice. 


■ may require a P61ya or partial gastrectomy 
with closure of the duodenum. 

JEJUNUM 

This segment is more commonly in- 
jured by penetrating wounds. The jejunum 
may rupture as a result of sudden compres- 
sion of gas due to a blow or compression 
against the vertebral column. 
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Gross soiling and board-like rigidity may 
not occur until twelve to twenty-four 
hours has elapsed after rupture of the 


supply to the stomach and small intestine 
is so abundant that one may contemplate 
almost any type of resection without com- 




Fig. 23. A, rectal tears above and below line of peritoneal reflec- 
tion; B, first row of sutures; c, second row of sutures. 


jejunum.®’^-'^®’’^'"®'*®’®' This calm period is 
treacherous as it may obscure the diag- 
nosis. The treatment is as described. 

LARGE INTESTINE 

Wounds of the large intestine are less 
common and less multiple than wounds of 
the small intestine.- (Fig. 21.) Injuries may; 
vary from isolated contused areas to large 
perforations and ragged tears. The cecumJ 
hepatic and splenic flexures are frequentlj| 
ruptured by non-penetrating trauma.-® 

The blood supply to the large bowel arj 
rives from three major sources; the superior 
mesenteric, the inferior mesentery and the 
internal iliac branches. (Fig. 19.) The blood 


promising the vascularity of the remaining 
tissues. This does not hold for the large 
intestine. Extreme care must be taken in 
the placing of ligatures when resecting 
parts of the large bowel in order that the 
remaining bowel will not be endangered by 
inadequate blood supply.®® 

A large portion of this tract is retro- 
peritoneal and perforations are frequently 
overlooked. (Fig. 20.) Retroperitoneal co- 
lonic injuries with subsequent infection of 
the connective tissue planes and muscles of 
the posterolateral abdominal wall are much 
more fatal than intraperitoneal wounds. 

Treatment. A paramedian incision may 
be enlarged by lateral extensions for wound 
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of the flexures, ascending and descending 
colon. Retroperitoneal injuries can be ap- 
proached through a muscle cutting flank 
incision. 


3. Exteriorization (Fig. 220) is indicated 
in extensive wounds of the mobile seg- 
ments of the colon. Mobilization is neces- 
sary in wounds of the fixed sections of the 



The treatment of colon injuries is based 
upon the known insecurity of sutures and 
the subsequent dangers of leakage. 

1. Small tears may be sutured and cov- 
ered with an omental graft. As a rule simple 
suture of large lacerations is unwarranted 
and dangerous. 

2. Repair of lacerations and exclusion of 
the part by a proximal colostomy, ceco- 
stomy or ileostomy will provide for diver- 
sion of gas and fecal content. (Fig. 23A 
and B.) The eolostomy should be brought 
out through a small separate incision. 
These small incisions hold the colon with- 
out sutures and allow rapid closure of the 
main incision. The colostomy may be al- 
lowed to function within a few hours after 
closure of the abdominal wall. 


large intestine. The posterior surface of the 
colon without a mesentery is explored by 
opening the retroperitoneal space through 
a longitudinal incision in the peritoneum 
along the lateral border and reflecting the 
ascending or descending colon mesially. 
In addition to suturing of the posterior 
surface, closure of the peritoneum from 
within and establishment of a proximal 
colostomy, the retroperitoneal space is 
drained through a stab wound in the 
flank. (Fig. 22B.) 

It is desirable to mobilize a long loop of 
the colon to facilitate its final closure. The 
two limbs of a well mobilized loop are 
approximated by a suture. The exteriorized 
colon should not be sutured to the ab- 
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dominal wall. A loop colostomy through 
the mesentery is preferable. 

4. Extensive lacerations with loss of sub- 
stance will necessitate a proximal colo- 
stomy to direct the fecal current and 
closure of the involved area. A second stage 
or definitive type of operation will be 
necessary at a later date. 

Keene'*® advocates secondary end-to-end 
anastomoses of the disrupted colon at a 
later date. 

RECTUM 

Rectal examination is an important part 
of the physical examination and may re- 
veal Injury to the Intraperitonea I, extra- 
peritoneal segments, or both. (Fig. 23.) ^ 
Rectal wounds may be associated with 
wounds of the buttock, pelvis, flank and 
thigh. Gunshot wounds about the gluteal 
area, sacrum or coccyx require careful 
examination to rule out intraperitoneal 
injury. 

Compressed air injected into the rectum 
may rupture the rectum. 

Impalement injuries^'* are not uncom- 
mon. The frequency of injuries are favored 
by the funnel-like arrangement of the thigh 
surfaces, ischial tuberosities and soft parts 
around the anus; the anal canal being at 
the apex. The penetrating objects are di- 
rected to this apex, the anterior rectal wall 
and posterior bladder wall being frequently 
involved. Impalement of the rectum may 
occur directlj'^ through the anus or second- 
ary after piercing the perineum.*®” The 
objects reported include pitchforks, picket 
fences, mop handles and horns of animals.” 
Impalement injuries may or may not in- 
jure the peritoneum.’® The signs of peri- 
toneal irritation maj'- be slight or delayed. 
Perianal ecchymosis and lacerations may 
be coexisting. 

Treatment. Laparotomy is indicated in 
all cases in which there is suspicion of 
peritoneal involvement. The following steps 
are carried out: (i) Debridement of the 
perineal wound, (2) repair-' of the bowel. 
The opening in the bowel is closed when- 
ever possible, even though tears of the 


rectum below the peritoneal reflexion heal 
spontaneously. (3) Drainage of the retro- 
rectal space. An incision lateral to the 
sacrum gives access to the pelvic-rectal 
cellular planes and permits drainage of the 
presacral space. (Fig. 24A.) (4) Colostomy. 
(Fig.‘ 24B.) Wounds of the rectum, however 
trivial, require a proximal colostomy. A 
left inguinal colostomy is preferable. A 
transverse colostomy is utilized in rectal 
injuries that will require mobilization for 
its subsequent repair; thereby leaving the 
pelvic colon free and clear for the later 
operation. Prophylactic colostomy in peri- 
neorectal lacerations will prevent fistula 
formation. (5) Insertion of a rectal catheter 
will deflate the large intestine. (Fig. 24c.) 

URINARY BLADDER 

Wounds of the dome and posterior wall 
of the bladder are intraperitoneal, lead to 
peritonitis and may be complicated by 
wounds of the small intestine and pelvic 
colon. Extraperitoneal wounds involve the 
anterior wall, lateral walls and base of the 
bladder and may be complicated by com- 
pound fractures of the bony pelvis. The 
latter wounds are followed by urinary 
infiltration, destructive cellulitis and wide- 
spread necrosis unless drainage is promptly 
instituted.®® 

Clinical Features. Local pain is present 
if there is persistent extravasation of urine. 
A distended bladder suggests absence of 
leakage. Catheterization may reveal blood 
stained urine. Absence of urine is indicative 
of intraperitoneal extravasation. 

Pathology. The lesions vary from small 
puncture wounds to extensive lacerations. 
Intraperitoneal lesions are often associated 
with injury to the small bowel or pelvic 
colon and frequently leads to peritonitis. 
Extraperitoneal lesions are often caused by 
a spicule of bone from a pelvic fracture and 
are associated with hematoma formation 
and urinary extravasation. The wound of 
entrance may be located in the sacral, 
gluteal and suprapubic areas, also in the 
hip, groin or perineum. Sometimes the 
punctures may be multiple and overlooked. 
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It is well to be sure that the dome of the 
bladder is not overlooked The causes of 
death are pelvic cellulitis, peritonitis and 
occasionally secondary hemorrhage from 
the pelvic vessels. 

Trealmenl. Treatment combines the 
principles of wound excision and repair, 
supplemented by drainage of the bladder 
and cellular spaces of the pelvis. 

The approach to the bladder is through a 
low midline incision extending to the 
symphysis pubis. Intraperitoncal wounds 
are sutured with two layers of catgut avoid- 
ing the mucosa. 

Wounds in the rectovesical jjouch may 
necessitate transvesical closure. Supra- 
pubic cystostomy*^' will maintain constant 
bladder drainage. When bladder and rectal 
injuries are coexistent, cystostomy is per- 
formed prior to colostomy. 

RETROPERITONEAL 

Retroperitoneal hemorrhage may result 
from penetrating, non-penetrating, as well 
as “blast” injuries. These injuries may be 
limited to the retropertoneal spaces or be 
in combination with intraperitoncal lesions. 
Infection of the retroperitoneal tissues is 
severe and rapidly fatal due to the virulence 
of the anerobic flora. 

Clinically there is pallor and progressive 
deterioration of the pulse without any 
evidence of peritonitis.^" The pallor begins 
in the hands and subsequently extends 
to all exposed parts of the body. Various 
degrees of abdominal discomfort may be 
present with fleeting and inconstant ab- 
dominal tenderness and resistance."" 

Hemorrhagic infiltration of the retro- 
peritoneal tissues behind the parietal 
peritoneum, especially in the upper part 
of the abdomen, irritates the sympathetic 
ganglia and plexus. Ileus is quite common. 
Retroperitoneal hemorrhage usually ab- 
sorbs without any treatment. Symptomatic 
treatment, of course, is indicated. Only 
when the hemorrhage appears to be increas- 
ing and shock deepening is operative 
intervention warranted. In the presence of 
infection operation is always indicated. 


A hematoma may form rapidlj^ or so 
slowly that it escapes notice until several 
hours after the trauma and therefore is 
unsuspected until pelvic cellulitis is fully 
established. Percussion dullness which does 
not .shift with change of position is sug- 
gestive of retroperitoneal hematoma. The 
outer surface of the parietal peritoneum 
responds to irritation the same mecha- 
nism and in the same manner as does its 
serosal lining. 

Treatment. Conservative treatment is 
instituted if intra-abdominal injury can be 
ruled out. Hemorrhage from the large 
retroperitoneal vessels arising from the 
aorta and vena cava will require explora- 
tion and ligation of the bleeding points, 
with drainage of the retroperitoneal space. 

An infected hematoma or a spreading 
cellulitis should always be incised widely to 
allow free drainage. 

POSTOPERATIVE CARE 

All patients with perforation of the 
gastrointestinal tract are treated as poten- 
tial cases of peritonitis."" 

Carefully recorded intake, output and 
electrolyte concentration with hematocrit 
and plasma readings will keep the patient 
in proper electroljftic balance and out 
of shock. Sedation, Fowler’s position, 
oxygen inhalation and Wagensteen de- 
compression with a Levine tube, or pre- 
ferably a Miller-Abbott tube, are routinely 
instituted. 3,000 to 4,000 cc. of 5 per cent 
glucose in saline is administered intra- 
venously ever}'’ twenty-four hours. The 
necessity for whole blood transfusions will 
depend upon the hematocrit, red hlood 
count and hemoglobin readings. Sodium 
sulfadiazine is administered intravenously, 

6 Gm. daily, or sulfanilamide subcuta- 
neously, using 150 cc. of an 8 per cent 
solution every six hours, a blood level of 8 
to 10 mg. per cent being maintained. 

Poth"^ and his associates favor the use of 
succinyl sulfathiazole, a maintenance dose 
of 25 mg. per kilo of body weight daily. 

Penicillin"* because of its rapid excretion, 
is given every three hours by the intra- 
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muscular route in doses of 30,000 Oxford 
units, if the organisms are susceptible 
thereto. Morphine, gr. is given as often 
as necessary to control pain. 

The Fowler position is used so that all 
drainage will go into the pelvis, where 
there is little motion and where abscesses- 
can be readily drained. 

POSTOPERATIVE COMPLICATION'S 

Wound infection, peritonitis, pelvic ab- 
scess, subphrenic suppuration, retroperito- 
neal suppuration, postoperative atelectasia 
and thrombophlebitis are common sequel- 
lae to abdominal injuries. Their appearance 
is to be anticipated, so that sound rational 
therapy can be Instituted at once. 

CONCLUSION 

Early recognition and immediate treat- 
ment of non-penetrating and penetrating 
abdominal injuries are essential. 

The institution of shock therapy is 
preferable as a prophylactic rather than a 
therapeutic measure. Shock therapy always 
precedes surgical exploration unless there is 
continuous bleeding. 

Preoperative preparation, the question of 
anesthesia, incision and operative proce- 
dures are discussed. 

The operative technic cannot always 
be standardized and will depend upon the 
condition of the patient, the existing 
facilities and the multiplicity and severity 
of the injuries. 

Wound closure, with or without drain- 
age, and postoperative care is reviewed 
with firm emphasis upon the prophylactic 
use of penicillin and chemotherapy. 

A plea is again made for the early 
recognition of postoperative complications 
and their immediate treatment. 
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VARICOCELE* 

Francis A. Beneventi, m.d. 

NEW YORK, NEW YORK 


V ARICOCELE is a varicosity of the 
pampiniform plexus and should 
be considered as detrimental a pro- 
cess to the testicle as varicose veins 
are to the lower limbs. It is a young man’s 
ailment and rarely makes its initial appear- 
ance after the third decade of life. It is 
sometimes asymptomatic but usually such 
symptoms as low back pain, dull pains in 
the perineum and groin, feeling of weight 
and heaviness and sometimes sharp pains 
in the testicle are the chief complaints. In 
varicoceles of long duration the testicle 
on the affected side is considerably smaller 
than its mate on the unaffected side. This 
can be explained on the basis of poor circu- 
lation to the involved part. It has been 
the cause for rejection from positions which 
required fairly rigid physical examinations 
in civilian life and particularly in Civil 
Service. 

HISTORY 

The old operation of attacking the 
varices in the pampiniform plexus in the 
scrotum was unsatisfactory for several 
reasons: (i) The postoperative formation 
of fibrous tissue about the ligated venous 
stumps was bulky and heavy and was in 
many instances as offending as the original 
variocele; (2) postoperative hematomas 
were common; (3) postoperative hydro- 
celes (when the combined operation of 
excising the tunica vaginalis as well as the 
veins was not done) required further sur- 
gical intervention; (4) failure to correct 
the condition completely. The operation 
for the cure of varicocele was consequently 
not looked upon with favor and in a 
majority of cases it was shunned. 

Two of our South American neighbors 


interested themselves in this subject and 
Bertola, in 1940, reported good results by 
separating the internal spermatic vein 
and its branches from the cord in the 
inguinal canal and transfixing these to the 
neighboring muscles. In work reported in 
1941 and 1942 Bernardi developed an 
inguinal operation whereby the internal 
spermatic vein and its branches were 
ligated and cut at the internal inguinal 
ring through a 3 to 4 cm. skin incision. 
He reported seventeen cases with four 
immediate failures which he attributed 
to overlooking small accessory veins. Re- 
operation was successful in three of these 
cases and the fourth refused secondary 
operation. In 1944, Rudie employed the 
principle of venous ligation and the injec- 
tion of sclerosing solution with good 
results. He exposed the spermatic cord 
through a small inguinal incision, ligated 
and excised a small segment of vein and 
injected the distal stump with i cc. of 
5 per cent sodium morrhuate solution. 
During the same year Zucker reported 
good results by ligating the varices in the 
cord and transfixing them to the internal 
oblique muscle. Again in 1944 Javert and 
Clark in a preliminary report described 
a combined operation for varicocele and- 
inguinal hernia. They found that of a 
series of 145 patients with varicocele, 25 
per cent had an associated hernia. “More- 
over, ten patients with varicocele and 
without a clinical hernia, had a hernial sac 
of varying size at operation, an incidence 
of ioo%.” They treated the varicocele by 
ligating the internal spermatic vein in the 
inguinal canal and the hernial sac was dealt 
with in the usual manner. The reports of 
all these investigators were uniformly good; 


* During the preparation of this paper. Dr. Beneventi was on active duty in the Medical Corps of the U S. 
Naval Reserve. These are collected cases from Naval Dispens., Navy #120, and U. S. Naval Hospital at 
Shoemaker, California, approved by the Bureau of Medicine and Surgery U S Navy 
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the patients remained symptomless and 
the varicoceles had vanished. 

During the early months of 1945 we 
operated on fourteen patients with large 


matic varicoceles. The age range in this 
series was eighteen to thirti^-one; three 
were thirty-one. The type of operation we 
employed was a combination of steps taken 



Fir I Cut edees of the external oblique aponeurosis are retracted and the inguinal canal and 
spermatic cord arc exposed. Cremasteric fascia is incised; Allis forceps on contents of cord; 
external ring not opened. 


symptomatic varicoceles at a U. S. Naval 
Hospital in the tropics, and later on we 
operated on another fourteen patients at 
the U. S. Naval Hospital, Shoemaker, 
California; a total of twenty-eight cases. 
These were all done via the inguinal route, 
employing the principle of preventing 
venous backflow into the pampiniform 
plexus by ligating the internal spermatic 
?ein in the inguinal canal at the internal 
ring. The purpose of this paper is to report 
on our experience, the mc.dence of ass^ 
dated hernias and the postoperative prog 
ress of these twenty-eight young sailors 
who were operated upon for large symp 


from operations previously described with 
some modifications, plus the use of the 
modified Bassini type of hernioplasty for 
reconstructing the inguinal canal. 

OPERATION 

Through a three-inch inguinal incision 
running slightly above and parallel to 
Poupart’s ligament, the skin, subcutane- 
ous tissue and Scarpa’s fascia are incised 
and retracted from the underlying external 
oblique aponeurosis. The external ring and 
the cord emerging from it are identified. 
An incision is then made in the aponeurosis 
along the course of its fibers commencing 
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at a point about i cm. lateral to the ring, this is taken up with two or three sutures, 
thereby leaving the arcuate fibers of the The transversalis fascia and the conjoined 
external ring intact. The cut edges of the tendon are then sutured to the shelving 



Fig. 2. Internal spermatic vein is isolated, ligated and a one-inch segment is excised. 


external oblique are retracted and the in- edge of Poupart’s ligament. Kocher clamps 
guinal canal and its contents are exposed, are then placed on the offending veins and 
The cremasteric muscle is then incised and a one inch segment of vein is excised. The 
the elements of the cord are separated. In stumps are ligated and the ends are bound 
order to preclude injury to the vas deferens together. A needle is then threaded on the 
and the internal spermatic artery, these long ends of the ligature and the obliterated 
structures are first identified and retracted veins are sutured to the under surface of 
out of the field of operation. The enlarged the internal oblique muscle. The elements 
and distended internal spermatic vein -or of the spermatic funiculus are then re- 
veins are easily identified and bluntly posited on the newly constructed floor of 
separated from the surrounding structures, the inguinal canal, and the cut edges of the 
Careful search is then made for the pres- external oblique aponeurosis are either 
ence of a hernial sac in the region of the approximated or imbricated, 
internal ring. High ligation and excision is After the patient is placed in bed the 
then carried out if one is found. If some testicles are supported by strapping a 
slack is found in the transversalis fascia, broad strip of adhesive tape across the 
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upper thighs. When no hernial repair has 
been necessary, the patient is allowed out 
of bed on the second or third day. When 


suture material has been very satisfactory. 
Tissue reaction and postoperative wound 
induration have been minimized by its use. 



the combined operation has been done, the 
patient is allowed to remain in bed for six 
days. Patients are sent to duty in from ten 
to twenty days postoperatively. It might 
be well to point out at this time that the 
internal oblique muscle does not play a 
part in the reconstruction of the new canal 
on the grounds that satisfactory union is 
not had when “red” muscle tissue is 
sutured to “white” fascial tissue. Herni- 
otomists of long experience have stressed 
the importance of uniting only white 
fascial tissue to “white’ fascial tissue in 
order to obtain the good firm union so vital 
to the success of inguinal reconstruction. 
Our experience with the use of cotton 


PERTINENT OPERATIVE FINDINGS 

1 . The internal spermatic vein was very 
often found doubled or bifurcated. 

2. The internal spermatic artery (a 
branch of the abdominal aorta) was closely 
associated with the veins in the cord and 
great care must be exercised to avoid in- 
juring it. 

3. The external spermatic artery (cre- 
masteric), a branch of the inferior epi- 
gastric, is distributed in the elements of the 
sheath of the cord. It is the chief source of 
bleeding in manipulating the cord. 

4. A small indirect incomplete hernial 
sac was found in eight patients, seven of 
these being in the older age group (twenty- 
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eight to thirty-one). All had large varico- 
celes of from five to twelve years’ duration. 

5. The external ring was allowed to re- 
main intact unless it was unduly relaxed. 

DISAPPEARANCE OF PREOPERATIVE 
SYMPTOMS AND POSTOPERATIVE 
COURSE 

1. Preoperative Backache. Backache 
vanished within twenty-four hours in sixty 
per cent of the patients who had this symp- 
tom before operation. 

2. Preoperalive Sharp Testicular Pains. 
These pains disappeared within twenty- 
four hours in two cases and did not recur 
within the postoperative period for two 
months. 

3. Preoperative Perineal and Groin Pains. 
These pains vanished within twenty-four 
hours in three patients and did not recur in 
one month’s postoperative observation. 

4. Postoperative Testicular Tenderness. 
Seventy per cent of patients experienced 
testicular tenderness for a short postopera- 
tive period. Tenderness remained anywhere 
from two to fourteen days. Two patients 
experienced exquisite tenderness for four 
days. 

5. Postoperative complications such as 
hydrocele, hematoma or testicular atrophy 
have been non-existent. 


6. The varicocele completely vanished 
in from four to eight days in all cases. 

CONCLUSIONS 

1. The treatment of varicocele by in- 
guinal ligation of the internal spermatic 
vein is based on sound anatomical and 
physiological principles and is the opera- 
tion of choice. 

2. Eight patients in twenty-eight had an 
associated inguinal hernia. These patients 
were in the older age group an incidence of 
29 per cent. 

3. The postoperative course is short and 
attended by a temporary period of testicu- 
lar tenderness. 

4. Cotton suture material has been used 
with a great deal of satisfaction. 

5. Our experience and that of other 
investigators attests to the fact that satis- 
factory operation without disturbing com- 
plications can be assured in almost every 
case of varicocele. 
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F ractures of the femur constitute 
a most important group of fractures, 
often associated with a high percent- 
age of disability. The functional impor- 
tance of the lower extremity is primarily 
that of weight bearing, and the shifting 
of weight bearing, namel}^ locomotion. 
Strict attention to functional anatomy is 
essential in the treatment of fractures of 
all types, and in the lower extremity of 
utmost importance. Every effort should be 
made to seeure careful anatomical restora- 
tion of the parts in intertrochanteric frac- 
tures as well as in fractures of the neck of 
the femur. 

In the past, the treatment of trochanteric 
fractures has often been neglected. It has 
been common understanding that, due to 
the vascularity of this area, these frac- 
tures can be handled bj'' almost anj'- 
method and healing will ensue. It is true 
that ultimate union is almost certain. 
However, malunion, with subsequent dis- 
ability, has been fairly common, and the 
mortality from indifferent treatment un- 
necessarily high. With full effort directed 
at achieving maximum anatomical restora- 
tion, and with realization of the importance 
of the geriatric problems involved, we have 
treated a number of intertrochanteric frac- 
tures of the femur with skeletal traction 
employing the beaded Kirschner wire. 

Intertrochanteric fractures are peculiar 
to elderly patients over the age of hRy- 
They constitute a high percentage of all 
the fractures of the femur. In a series of 
526 cases of fractures of the femur re- 
ported by Speed, 124 were fractures of the 
neck, while 118 cases were fractures in 
the intertrochanteric region. Fractures of 


the trochanteric area result chieflj' from 
trivial injuries, such asslipping or stumbling 
in the home, or on the street, the patient 
striking on the hip, or sustaining the frac- 
ture by what appears to be torsion, without 
direct violence to the trochanteric area. 
Intertrochanteric fractures are almost never 
compound. Separation of the fragments is 
not common, impaction of some degree 
being the rule. Displacement is usually 
present and produces a coxa vara de- 
formity. This deformity is the result of 
separation of the fragments in the region 
of the greater trochanter with hinging of 
the fragments at the inferior end of the 
intertrochanteric line near the lesser tro- 
chanter. Outward rotation of the distal 
fragment, in relation to the upper, is com- 
mon because these fractures are usually 
extracapsular. The lesser trochanter is fre- 
quently involved as a separate fragment, 
and is usually displaced upwards by the 
iliopsoas muscle. There may be consider- 
able shortening due chiefly to a flattening 
of the neck angle. 

PATHOLOGY 

In our group of cases, several types of 
fractures were distinguished. The firsl of 
these, were fractures through the base 
of the neck of the femur, but outside the 
capsular attachment. Displacement was 
usually slight, and coxa vara deformity 
infrequent. In the second type, the frac- 
ture extended from the tubercle of the 
femur obliquely downward and medially 
along the intertrochanteric line. The distal 
fragment was rotated outwards and a gap 
appeared between the two fragments, with 
the angle opening upwards. Coxa vara of a 
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TABLE I 

ANALYSIS OF EIGHTEEN CASES TREATED BY TRACTION WITH BEADED WIRE 




Age 

(Years) 

Type of 
Fracture 

Complications 
on Admission 

End Results 


Case 

Sex 

Anatomical 

Func- 

tional 

Remarks 

I. A. M. 

Male 

44 

III 

None 

Bony Union 
Mild Coxa 
Vara 

Good 


2. C. S. 

Female 

72 

II 

Carcinoma of the 
Stomach. 

Hypertensive Cardio- 
vascular Disease. 
Malnutrition 

Bony Union 


Died alter 47 days ol 
Congestive Heart 
Failure 

3. E. S. 

Female 

76 

V 

None 

Bony Union 

Good 


4. E. M. 

Female 

80 

lU 

None 

Bony Union 


Died alter 57 days ol a 
Pulmonary Embolus 

5. J. W. 

Female 

91 

I 

Basal Cell 

Epithelioma of Fore- 
head 

Bony Union 

Good 


6. K. M. 

Female 

83 

III 

Arteriosclerotic Cardio- 
vascular Disease. 
Umbilical Hernia 

Solid Bony 
Union 

Good 


7. E. R. 

Female 

6s 

III 

None 

Bony Union 

Good 


8. D. K. 

Female 

68 

1 

None 

Bony Union 

Good 


g. S. D. 

Female 

80 

i 

Chronic Nephritis 

Bony Union 


Died after 128 days of 
Congestive Heart 
Failure 

10. M. F. 

Female 

78 

lU 

None 

Bony Union 
Mild Coxa 
Vara 

Fair 


II. K. H. 

Female 

68 

III 

Arteriosclerotic Cardio- 
vascular Disease. 
Diabetes Mellitus 

Bony Union 

Good 


12. C. M. 

Female 

55 

III 

None 

Solid Bony 
Union 

Good 


13- G. H. 

Male 

76 

V 

None 

Bony Union 


Died after 150 days of 
Bronchopneumonia 

14. A. S. 

Female 

82 

V 

Subcapital Fracture 
_Opposite Femur 

Solid Bony 
Union 

Good 

Subcapital Fracture. 
Fixed with Smith- 
Petersen Nail. 

Patient discharged on 
crutches after 1 19 
days. 

15. J. V. 

Male 

84 

1 

None 

Bony Union 

Good 

Slight amount of sero- 
purulent drainage 
from pinholes; ceased 
after short course of 
penicillin therapy. 

16. V. P. 

Female 

85 

IV 

Hypertensive Cardio- 
|i Vascular Disease 

Solid Bony 
Union 

Good 

17. M. E. 

Female 

78 

1 

None 

Bony Union 

Fair 

Wire removed because 
of large decubitus 
ulcer and pin drainage. 
Roger Anderson Well- 
Leg traction applied at 
43 days. 

J 

00 

Female 

80 

I 

None 

Solid Bony 
Union 

Good 
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slight degree was usually present. In the 
third and commonest type, the base of 
the neck of the femur was driven into the 


CLINICAL FEATURES 

There arc several clinical features which 
mark these fractures. The patient, usually 



Fig. I. A, Case 15, J. V., aged eiglity-four, illustrating a Type i intertrochanteric fracture, with fracture 
through the base of the neck outside of the capsular attachment, a, healing progressing with slight dis- 
placement and absence of coxa vara. 


spongy mass of the trochanters. Extreme 
coxa vara was produced with marked out- 
ward rotation of the distal fragment. The 
lesser trochanter was frequently avulsed 
and separated from the main bony mass. 
In the Jourlh type, the fracture line in- 
volved both the intertrochanteric and sub- 
trochanteric regions. There was hinging 
of the fragments with downward and 
medial displacement of the upper frag- 
ment, the gap opening laterally. This type 
of fracture has commonly been designated 
as the pertrochanteric fracture. The fifth 
type of fracture encountered, was similar 
to the previous type, with the addition, 
however, of avulsion and separation of the 
lesser trochanter. The shaft of the femur 
was frequently displaced upwards. 


elderly, may complain of immediate pain 
in the hip, and inability to rise or stand 
on the limb. There are patients, however, 
who have been able to walk on the injured 
extremity. Examination of the limb will re- 
veal the extremity in a position of marked 
external rotation, the degree of rotation 
being limited only when the foot is flat on 
the bed on its outer side. This is in contrast 
to the intracapsular fracture of the neck 
of the femur, where the tendency toward 
outward rotation is limited by capsular 
resistance. Mensuration of the limbs will 
show a shortening of the injured side of 
rarily more than one-half to one inch. 
There will be tenderness over the tro- 
chanter, which will be found to be lying 
well above Nelaton's line. 
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METHOD OF TREATMENT After a trial of the various methods of 

Intertrochanteric fractures of the femur treatment of these fractures, we prefer 
in the aged and debilitated are often skeletal traction by means of a beaded 



i 


Fig. 2. A, Case 2, C. S., aged seventy-two, demonstrating a Type n intertrochanteric fracture. The 
fracture extends from the tubercle of the neck obliquely downward and medially along the inter- 
trochanteric line. The distal fragment is rotated outwards and a gap appears between the two fragments 
with the angle opening upwards, b, showing healing after forty-seven days of skeletal traction with 
the beaded Kirschner wire. Coxa vara deformity is present. The patient died of congestive heart failure 
subsequent to a rather extensive carcinoma of the stomach. Traction was maintained with difficulty 
because of senile delirium. 


terminal events. Many of these patients 
will die regardless of the method of treat- 
ment. In those who survive, healing of the 
fracture will invaribly take place. With 
improper treatment, however, malunion 
and coxa vara will take place, leaving the 
patient crippled and bed-ridden, or en- 
tirely dependent upon crutches. Every 
effort should be directed at preventing any 
deformity which will handicap these elderly 
individuals who are, at their best, scarcely 
able to compensate for bony disproportion 
as well as the younger and more robust 
individual. The anatomical result of the 
treatment of anji^ fracture is proportional 
to the accuracy of the primary reduction, 
the maintenance of that reduction, and the 
protection of the primary union against 
the elements of muscle spasm tending to 
cause displacement and rotation. 


Kirschner wire inserted through the femur 
just above the condyles. The beaded wire 
employed is that used by Pease in the 
closed reduction of fractures of the tibia. 
It consists of a metal bead, five thirty- 
seconds of an inch in diameter, which is 
brazed to a plain Kirschner wire. Primary 
reduction is accomplished by traction in 
moderate abduction and internal rotation. 
The beaded wire is inserted through the 
medial aspect of the femur, and internal 
rotation is maintained by oblique traction 
attached to the wire, the bead preventing 
the wire from being dravm through the 
femur, also giving adequate purchase to 
the rotatory force, and preventing the wire 
from slipping from side to side. 

Careful attention is given to the tech- 
nic of insertion of the beaded wire, in order 
to avoid necrosis of the bone, and ulcera- 
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tion of the skin. The skin is shaved, and the ordinar}^ telescopic guide for the inser- 
then cleansed with soap and water, and tion of the wire because of the bead brazed 
alcohol. The field is painted with iodine on the wire. In order to steady the wire. 



Fig. 3 A, Case 12 , C. M., aged fifty-five, illustrating a Type ni intertrochanteric fracture. The 
base of tlie neck appears driven into the spongy m.ass of the trochanters The lesser trochanter 
IS avulsed and separated from the main bony mass Coxa vara deformity exists B, demon- 
strating healing of the base fracture and early union of the lesser trochanter No special effort was 
made to approximate the avulsed lesser trochanter. 

and alcohol, and adequately draped with and avoid unnecessary motion, it is pos- 
sterile towels. Sterile gloves are always sible to insert the wire into the cannulated 
worn. A point on the skin about three- hand drill to a point where only a few 
fourths of an inch proximal to the medial Inches of the wire is exposed at any one 
femoral condyle is chosen, and a bleb time. We have found the hand drill pre- 
raised with I per cent novocaine. The wire ferable to the motor drill for the insertion 
should not be driven through the condyles of the wire. It is possible to wind up the 
because of the soft cancellous nature of the common peroneal nerve around the wire 
bone in that area tending toward bony when the motor drill is used. When the 
necrosis when traction is applied. An in- point of the wire bulges through the skin 
cision about one-quarter of an inch in size on the opposite side, a second novocaine 
is made in the apex of the bleb. The skin wheal is raised and the skin is again in- 
is then pulled upward on each side while cised. The wire is inserted slowly until the 
novocaine is injected down to and into bead meets resistance against the medial 
the periosteum. The upward traction is cortex. The tissues are then allowed to 
made until the wire is fully inserted. The retract, and so pull away from the pin’s 
wire is driven through from the medial Inferior surface, minimizing the pressure 
aspect of the femur by means of a cannu- on the soft tissues when traction is applied, 
lated hand drill. It is not possible to use No collodion or dressings are applied to 
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the skin about the pin. We have discovered patient recovered from the initial shock 
through experience that the pin holes are of the injury. Then skeletal traction was 
sealed off very quickly by coagulation of employed as described. The traction force 



Fig. 4. A, Case 16, V. P., aged eighty-five, demonstrating a Type iv fracture. The fracture 
line involves both the intertrochanteric and subtrochanteric areas. There is hinging of the 
fragments with the gap opening laterally, b, illustrating healing with an abundance of bony 
callus. The patient’s course vas complicated with hypertensive cardiovascular disease. 


serum, and that any dressing applied to 
the skin will only cause maceration and 
sloughing of the skin edges. In addition, 
the region about the pin is always avail- 
able for Inspection. A stirrup is applied 
with traction maintained in a vertical 
direction. In addition, separate traction to 
obtain internal rotation is maintained by 
applying the end of a separate rope to 
the lateral extension of the wire, internal 
to the attachment of the stirrup, and exert- 
ing this force by. added weights in medial 
oblique direction. 

This type of traction has been found 
extremely satisfactorj'- in overcoming the 
displacement and the outward rotation of 
the shaft of the femur, and in the majority 
of cases, almost perfect anatomical reduc- 
tion has been obtained. In several cases, we 
have applied the Russell type of adhesive 
traction for the first few days, while the 


necessary at the beginning, is usually about 
twenty to twenty-five pounds, but after 
several days, the weight can be reduced 
to fifteen pounds, with four to six pounds 
for internal rotation. The thigh and leg are 
supported on pillows. 

By this method of treatment, special 
attention may be given to medical super- 
vision and nursing care, as well as the 
treatment of the fracture. This is of ut- 
most importance in the handling of these 
patients, who commonly present nervous, 
cardiac, vascular, renal and other com- 
plications. The trunk and back are left 
entirely free, and the patient may be 
propped up in bed with a back support, 
and may shift at will from side to side. 
With frequent changes in position so fea- 
sible, hypostatic pneumonia can be avoided. 
The skin of the back and buttocks is easily 
accessible and can be easily cared for. 
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avoiding bed sores. Active and passive tion of the lower limb, regardless of the 
mobilization of the knee may be started method employed. We prefer skeletal over 
early and continued during the entire adhesive traction as a method of obtaining 



Fig. 5. A, Case 14, A. S., aged eighty-two, illustrating the Type v 
intertrochanteric fracture. This is similar to a Type iv fracture, 
with the addition, however, of avulsion and separation of the 
lesser trochanter, b, this patient also had a sub-capital fracture of 
the neck of the femur on the other side. The neck, fracture was fixed 
with a Smith-Petersen nail. The patient was discharged on the 
1 19th day on crutches. 

course of treatment. This advantage is of traction, since it is not possible to obtain 
considerable importance in cutting down the necessary internal rotation of the shaft 
the period of disability, inasmuch as pain- fragment by skin traction, and, too, con- 
ful stiffness of the knee is one of the more siderably less weight is necessary for the 
common causes of permanent disability in reduction and the maintenance of position, 
elderly patient following immobiliza- In addition, the patients are more com- 
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fortable, and stiffness of the knee is 
avoided. Skeletal traction is maintained for 
from eight to ten weeks, following which, 
the patient is permitted to sit up in a wheel 


beaded Kirschner wire. Our analysis showed 
good functional results and excellent an- 
atomical restoration in sixteen of the cases 
with bony union in every case. 



Fig 6 Illustrating the beaded Kirschner wire traction in the treatment of intertrochanteric fractures The 
wire has been inserted through the femur just above the condyles Traction is maintained in a vertical 
direct on, and in an oblique mesial direction to produce internal rotation Note the support of the thigh 
and leg by pillows The patient is comfortable and can be moved with ease without disturbing the forces 
of traction 


chair. Weight bearing is not allowed for a 
period of six months, even though the 
x-ray usually shows evidence of abundant 
callus. The presence of such plentiful callus 
is misleading, and if weight bearing is per- 
mitted too early, the soft callus will bend, 
and coxa vara will develop, with consider- 
able external rotation deformity and shor- 
tening of the limb. 

ANALYSIS OF CASES 

This review is based on a study of thirty- 
two cases of intertrochanteric fractures of 
the femur, seen during the past two years, 
eighteen, or 56 per cent, of which, were 
treated by skeletal traction with the 


The age distribution of the patients 
varied from fortj^-four to ninetj'-one years, 
with an average age of 74.7 for the entire 
group. Of these, fifteen were female, and 
three were male patients. The youngest 
case was a man of forty-four, and the 
oldest male patient, eighty-four. The aver- 
age age for males was sixty-eight years. 
Of the women, the youngest was fifty-five 
years of age, and the oldest ninety-one; 
the average age being seventy-six. 

The incidence of the five types of frac- 
tures as previous!}" described, proved to be 
as follows: Type i — incomplete, extracap- 
sular, base of the neck or without deformity 
— five cases; Type ii — intertrochanteric 
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only—one case; Type iii — intertrochan- 
teric with avulsion and separation of the 
lesser trochanter — seven cases; Type iv — 
pertrochanteric — one case; Type v — per- 
trochanteric, plus avulsion and separation 
of the lesser trochanter — four cases. 

Complications of a medical nature com- 
mensurate with the age range of these 
patients were rather frequent. Four of the 
cases were burdened with cardiovascular 
disease. One patient was admitted with 
rather advanced carcinoma of the stomach, 
another a basal cell epithelioma of the 
skin of the forehead, and still another 
patient was a severe diabetic. Patient A. 
S., age eighty-two, had incurred a sub- 
capital fracture of the neck of the opposite 
femur, in addition to a rather severely 
comminuted. Type v Intertrochanteric 
fracture. This subcapital fracture was 
treated by fixation with a flanged Smith- 
Petersen nail under local anesthesia, and 
the intertrochanteric fracture was reduced 
and immobilized by traction with the 
beaded Kirschner wire. The latter patient 
was discharged on crutches after 1 19 days 
of hospitalization. It should also be noted 
that the majority of our patients were 
ward cases, many of whom were in a sub- 
cllnical state of malnutrition. 

The prognosis for intertrochanteric frac- 
tures has often been shown to depend 
chiefly upon the general condition of the 
individual patient. If the patient s general 
condition will permit recovery from the 
Initial shock of the injury and the long 
confinement inherent in the treatment, the 
prognosis for the fracture is invariably 
good. Four (or 22.2 per cent) of our pa- 
tients died. This mortality agrees closely 
with that of P. D. Wilson, and that quoted 
by Speed. The average age of the patients 
who died was seventy-seven years. 

SUMMARY 

Intertrochanteric fractures of the femur 
are common fractures in • the older age 
groups, and often upset the delicate hold 
that these patients have upon life, result- 
ing in terminal complications. For those 


who survive the initial injury, healing of 
the fracture will take place. To prevent 
the bony disalignment and the deformity 
which results in the total, often terminal, 
confinement of these patients to wheel- 
chairs and beds, every effort should be 
made to achieve complete anatomical re- 
storation. Careful medical and nursing 
supervision is imperative, too. We have 
described a most successful method of 
handling these fractures by the reduction 
and immobilization of these fractures with 
skeletal traction employing the beaded 
Kirschner wire. 
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INGUINAL HERNIORRHAPHY FROM THE 
INTRA'ABDOMINAL PERSPECTIVE 


RETENTION OF THE SAC AND INTACT EXTERNAL RING, AND A MEANS FOR 
PROVING THE ADEQUACY OF THE REPAIR 
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T he prevailing procedures for the 
cure of inguinal hernia emphasize the 
necessity for high ligation and com- 
plete removal of the sac, followed by 
reconstruction of the abdominal wall. The 
operation is done somewhat categorically 
in accordance with the type of hernia, and 
the erection of a barrier strong enough 
to prevent recurrence is the dominating 
thought. Under such circumstances there 
can be little individualization since the 
operation usually follows the pattern al- 
ready prescribed for the group to which 
the hernia belongs. Every case, however, 
is a problem in physics and mechanics 
but without benefit of any means of meas- 
uring anatomical variations and constitu- 
tional deficiencies. 

The literature on this subject is so replete 
because, without a suitable guide for each 
separate case, attention is centered on 
discovering what can be relied upon to 
remedy approximately similar anatomical 
defects. No provision is made for deciding 
during each operation what, if anything, 
must be done, nor at the conclusion 
whether the erected barrier will be ade- 
quate. It is possible that if a test for its 
success could be made so the outcome could 
be known with reasonable certainty, the 
surgeon would be less likely to depend 
upon any favored method. Neither would 
he have to wait for the passage of time, 
after it is too late, to approve his efforts. 
If the abdominal approach is used, such a 
trial is possible. Moreover, the class of 
hernia would make little difference since 
the peculiarities of each one, considered as 
a separate and distinct entity, could be 


discovered immediately upon entering the 
abdomen. 

The object of this communication is to 
consider inguinal hernias and their repair 
from the perspective of the same force 
which creates them. This is a reversal of the 
commonly accepted practice which, while 
acknowledging that the intra-abdominal 
pressure pushes the viscera through the 
abdominal wall, nevertheless completely 
ignores the effect of this force before and 
after the repair is completed. Thus no 
attempt is made to demonstrate the 
arrangement of the tissues with the intra- 
abdominal pressure in actual operation 
nor what rearrangement of these structures 
will take place, and how and where the 
expanding force will exert its influence 
after the original hernial route has been 
barred. 

The direction of the approach to the 
problem of hernial repair has for some 
time impressed me as not being in accord- 
ance with the mechanical disposition of 
the physical forces involved. Reliance is 
now placed upon what is really only an 
estimate of the strength of the recon- 
structed abdominal wall for which there 
are no indicators except experience. This 
estimate is based upon the erroneous 
assumption that if the wall is firm to 
external pressure it will not yield to the 
thrust from within. It would seem to be 
more logical to attempt to find the weak- 
ness in the abdominal wall against a force 
applied in the direction that will reveal 
where its impact is greater than the re- 
straining power. This is the expanding 
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pressure inside the abdomen and the 
approach should be from that direction. 

These aims are accomplished by using 
the exploring finger inside the abdomen 
to duplicate the contents of the hernia 
before it is repaired; and after the repair, 
having the finger imitate the intra-abdomi- 
nal pressure at the vulnerable points to 
discover any routes of recurrence and if 
the repair is firm. Then if inadequacies 
are discovered, they can be corrected 
before the operation is concluded. Harkins 
et al.’’’ expressed surprise at how few 
surgeons will place the index finger through 
the open sac into the abdomen to explore 
the femoral ring and Hesselbach’s triangle. 
Although they regard this maneuver as an 
essential feature of all herniotomy repairs, 
it is obvious that it cannot reveal the 
intrinsic soundness of the inguinal wall 
since the canal must be disrupted to reach 
that opening; nor can the strength of the 
repair be tested after this avenue is closed. 

The leading advocate of the intra-ab- 
dominal approach to herniorrhaphy was 
LaRoque^”® who successfully used it in 
over 1,500 cases. It had on occasion been 
employed in instances of strangulation. 
Although there have been a few more pro- 
ponents, its disadvantages were considered 
generally to be greater than its advan- 
tages.^ One of the former, according to 
Sevan,- was the performance of an un- 
necessary laparotomy. LaRoque’s primary 
objective was the disposal of the sac and 
redundant peritoneum with as little injury 
as possible to the muscular and fascial 
constituents of the inguinal area. In his 
method the sac was dissected and its neck 
closed first; if any repair was thought to be 
necessary, it was undertaken afterward. 
The essential difference between his proce- 
dure and the one I am proposing is that he 
failed to seize the opportunity with the 
peritoneum open, of testing the abdominal 
wall to find where the weakness, if any, 
may be; nor did he use this chance to dis- 
cover if his repair was firm and adequate 
before the peritoneum was closed. It is 
my belief that if a suitable means is at 


hand for making this test it should be 
given preference over the skill and judg- 
ment of anyone, regardless of how great 
these might be. There are other important 
differences: One is that the arch of the 
external ring is not divided and another, 
the sac is not only not dissected nor re- 
moved but deliberately retained for the 
securitj’^ of the inguinal wall. 

It may be well to state that LaRoque^ 
condemned the peritoneal closure I am 
recommending but did not explain his an- 
tipathy towards it. Even if one does not 
follow this method of herniorrhaphy there 
are still the many other advantages of the 
transperitoneal approach that give the 
operator full control over any surgical 
opportunities or situations he may come 
upon. 

The advantages of this approach stated 
by LaRoque and later amplified by Wil- 
liams” are: (i) The sac can be easily 
emptied and removed, and its opening 
accurately closed. (2) Strangulated viscera 
can be examined after its return to the 
abdomen. (3) Intra-abdominal extensions 
of pathological conditions in the hernia 
can be discovered, i.e., eontents which 
have been reduced during attempts before 
operation but were not visible. (4) Other 
intra-abdominal operations can be under- 
taken at the same time such as removal of 
the appendix or procedures on the female 
generative organs.* (5) Sliding hernias 
can be more easilj'^ repaired. (6) Repair 
of congenital hernias, which is difficult 
at times because of the thinness of the sac, 
is facilitated. (7) Undescended testicles 
can more readily be put into proper posi- 
tion. (8) All the structures on both sides 

* A hernia often can be repaired intra-abdominally 
during an operation performed primarily for other con- 
ditions. Once when removing an acutely inflamed 
appendix from a six-year old boy who also had a right 
inguinal hernia, the latter was cured by merely suturing 
the upper leaf of peritoneum to the lower border of the 
internal ring. There was no additional hazard since it 
amounted to nothing more than the required peritoneal 
closure. Similarly when working in the pelvis through a 
midline incision, the internal ring and the whole inguinal 
mechanism is accessible. I have taken advantage of that 
fact several times. 




Fig. I. The incision need not be very long at first. If reconstruction is necessarj', it can be lengthened to uncover 
the external ring. The e.xtcrnal oblique is opened medial to the ring leaving the latter intact. 

Fig. 2. Muscle separation is done below the ilio-inguinal nerve if that runs transversely or else just a little 
above where the muscle fibers begin to assume a fibrous character. It is not necessarj' to reach the perito- 
neum exactly at the internal aperture of the hernia. 

Fig. 3. The peritoneum is opened transversely and clamps put on the angles for guides. Clamps are placed on 
the upper peritoneal edge, too, and left there, so it can be readily found when its closure is started. 

799 



lni-rc5iperii-onec9.1 Approach 

To HeroiorvHiciphy \ 


Kg. 4 

Finger egcainsi cani. 
abdomincil ujcdl, secarch 
ing for possible roules 
of recarrence. i 


F'xt Inqoinal 

ring. 




" ' >y, ''‘v. 


\ 


''Anterior 

superior 

spine 


\ 'Incision 


‘Poupc^rts ](g. 




^ - ifJ^^Opemn^ Scjck 


F,^. 5- 

Peritoneum sutured uu'ithouf dissecting 
the Sdc from loiser ledf 


'*A 







Fig 6 

Alterncite method of suturing 
peritoneum catter dissecting Toiuer 
lecif, exircaperitonecilizing 
Interncal opening. 


Fig. 4. After the finger has been in the sac to duplicate the hernia, it is removed and placed in the peritoneal 
cavity behind the sac to test the strength of the inguinal wall and search for all possible sources of failure. 

Fig. 5. The closure is not started until all reconstruction has been finished and its stability proved by the ma- 
neuver illustrated in Figure 4. If reconstruction is required, the incision is lengthened to uncover the external 
ring allowing the fascia of the external oblique to be separated far enough to permit any necessary suturing. 

LFig. 6 . The alternate method of closing is seldom used. 
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Fig. 7. The neck of the sac is opened to form a flat surface of peritoneum. The incision into it under the muscles 
can be continued with scissors as far as can be conveniently reached. There is no danger of injuring the cord 
or its vessels since these are beneath the posterior surface of the sac. The distal part of the sac can be dis- 
regarded. However, the neck may be opened beyond the external ring exposing its peritoneum. This may 
be sutured to. the surrounding tissues with impunity to become a strong supporting structure, since its 
endothelial surface quickly disappears and is replaced by adhesions. 

Fig. 8. The sutures uniting the transverse muscles pass through the peritoneal surface beneath it, thus bringing 
the cord forw ard and fixing the peritoneal closure. The distal sutures are used only when the sac is verj- 
large. If the neck of the sac is of sufficient width to spread from the inguinal ligament to the conjoined tendon 
at the pubis, it can be held in that position by fine sutures to these structures. Its elasticity will be cast off 
along with the other peritoneal characteristics and thus, by conversion into fibrous tissue, contribute addi- 
tional strength to the inguinal wall. 

Fig. 9. Closure; the external oblique is brought together xvith interrupted catgut. 
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of the peritoneum are under constant 
vision and, therefore, are less liable to 
injury. 

The purposes for which I use the intra- 
abdominal approach, in addition to those 
already mentioned are directed just as 
much, if not more, at the diagnosis of 
what will be necessary to create an effective 
barrier against recurrence and to determine 
if the barrier has been erected, as they are 
to the facilities for managing the sac. These 
are: (i) The discover}^ of small hernias 
that, although causing discomfort, cannot 
be located clinically; (2) the study of the 
hernia which demonstrates accurately its 
mode of formation; (3) complete exclusion 
from the abdominal cavity, not closure, 
of the aperture through which the hernia 
passed; (4) the likelihood of redundant 
peritoneum and accessory sacs of initiating 
a recurrence; (5) the effect of the expanding 
intra-abdominal pressure before and espe- 
cially after the hernia is repaired to 
demonstrate if the repair is firm and ade- 
quate. (6) the determination of what 
structures should be united or indeed, 
as is frequently the case, whether any 
should be joined; (7) the necessity for 
transplanting the cord; and (8) the type 
and disposition of the sutures. 

PLAN OF OPERATION 

The term “plan” is used because a 
method of procedure is followed without 
consistently employing any specific her- 
niorrhaphy. More often than not, no 
reconstruction will be required. As much 
surgical discernment and understanding 
of the anatomy and physiology as well as a 
meticulous technic are demanded to carry 
it out, as has always been necessary. The 
predominating ideas during the operation 
are the investigation of the inguinal area 
to discover, after the hernia sac is ernptied, 
if that part of the abdominal wall is able 
to retain successfully the intra-abdominal 
pressure, and if not, where and how to 
reconstruct it so it can. 

An incision is made over the inguinal 
canal starting about one inch below 


the anterior superior spine and extending 
down over the e.xternal ring. The fascia 
of the e.xternal oblique is incised parallel 
to its fibers just internal to the medial 
limb of the e.xternal ring but the ring itself 
is not opened. The transverse muscles are 
exposed and the ilio-inguinal nerve sought. 
This nerve follows one of two courses: 
It either runs parallel to the fibers of these 
muscles or may take a proximodistal 
course. In either event the muscle fibers 
should be separated so as to prevent 
injury; in the first instance the opening 
should be made right below the nerve and 
in the latter it should be dissected so it can 
be moved toward the midline when the 
muscle separation is done. The fibers of 
the transverse muscles are separated down 
to the peritoneum which will be reached 
just a little above the internal ring. The 
peritoneum is opened transversely, too, 
and clamps placed at the angles to serve 
as guides when closing. 

By lifting the distal leaf, the internal 
opening of the hernia can easily be seen 
and the lower border of this ring can be 
identified by its thickened peritoneum. 
Of course, if intestines or omentum are in 
the sac there is no difficulty; but if there 
is any doubt, the finger may be passed 
down the sac as an aid for recognizing 
this opening. I no longer look for it but 
just pass the finger into the sac because 
that is what follows in order that the 
hernia may be duplicated while the patient 
is recumbent. This border is then held 
with Allis clamps. The structures of the 
inguinal area are examined with the finger 
in the sac. The edge and thickness of the 
conjoined tendon, the width of the external 
ring with relation to the distance between 
the inguinal ligament and the insertion 
of the conjoined tendon, the position of 
the cord and the general solidity of the 
area can be made out. The finger is re- 
moved, then passed behind the sac and 
pressed against the parietal peritoneum 
of the inguinal area to determine its 
stability after the abdominal viscera no 
longer can have access to the original 
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hernial opening. The finger starts at the 
insertion of the rectus into the pubis 
and slowly and carefully passes laterally to 
the pubic tubercle, the superior pubic 
ligament, lacunar and inguinal ligaments, 
the spermatic fascia, and the area behind 
the cord including the femoral ring, 
all the time exerting pressure and probing 
for a weak place. If none is found, it may 
be assumed that the inguinal region is 
adequate and no reconstruction will be 
necessary. 

The lower border of the internal ring 
is then used as the lower leaf of peri- 
toneum to which the upper leaf is sutured 
for closing the abdomen. For this figure-of- 
eight suture No. oo catgut is used. The 
opening of the sac with its neck is thus 
settled completely outside the peritoneal 
cavity leaving not a vestige inside. To 
anchor it there it is opened ventrally 
down to the external ring making a flat 
surface of peritoneum out of the cylindrical 
neck and placing it immediately beneath 
the transverse muscles. This flat surface 
is caught in the interrupted sutures uniting 
these muscles. The external oblique and 
skin are closed. As the illustrations depict 
the operation for a simple indirect hernia 
thus becomes little more than the opening 
and closing of a low McBurney incision 
and the convalescence may be treated as 
such. There is no danger of tissues pulling 
apart since the only important suturing 
has been done in peritoneum and that 
adheres quickly. 

When a weak place is found measures 
must be taken to strengthen it. In indirect 
hernias a space frequently is present be- 
tween the conjoined tendon and the supra- 
pubic ligament which may require one or 
more tantalum or steel sutures placed 
behind the cord to obstruct it. A strip of 
fascia from the external oblique may be 
used if that is preferred. Special attention 
should be given to this location; and if 
there is any doubt, its closure surely will 
do no harm. At other times the lacunar 
ligament in addition to the suprapubic 
must be used, but there has been no oc- 


casion when I deemed it necessarj^ to 
employ the inguinal ligament. What struc- 
tures need to be joined are quickly 
revealed since with one finger in the peri- 
toneal cavity behind the inguinal wall 
and another in front of it, the situation 
between them is sharply outlined; borders 
of tendons, ligaments and muscles become 
clearly delineated. The fingers serve also as 
ready guides for the suturing needle. When 
the suturing is finished its stability can 
then be tested by the finger inside the 
abdomen pressing against it. If it is sound 
and redundant peritoneum is unable to 
probe into it, the abdomen can be closed 
as before. The convalescence may be 
lengthened to some extent but need not 
be unnecessarily prolonged. 

It will be found as a general although 
not an invariable rule that the weakness 
of the abdominal wall will be in direct 
relation to the distance between the 
internal and external rings, the latter 
being fixed. If the distance is short, 
the internal aperture is low and large, 
and the space between the inguinal liga- 
ment and the rectus muscle wide. Recon- 
struction more than likely will be required. 
When the distance is long, encompassing 
the whole inguinal canal, the hernia 
passes down the canal but does not exert 
pressure in the dorsoventral direction. 
The structural positions are such, that 
not having been subjected to prolonged 
stress and distortion, they can fully with- 
stand the pressure from that direction 
and little or no reconstruction will be 
necessary. That is why children rarely 
require more than high ligation of the sac 
to cure a hernia. My experience with adults 
has been that size is no criterion of what 
has to be done and nearly half the hernias 
need no reconstruction whatever. 

If the hernia is direct the exploring finger 
in the sac will be found pushing a pad of 
fat around the edge of the conjoined tendon 
which acts as a wedge between the con- 
joined tendon and the inguinal ligament. 
The tendon is shoved medially when this 
pad inserts itself bet^veen it and the taut 
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shelf of the ligament. A finger should be 
placed on the pad externally so as to invert 
the sac into the peritoneal cavity, through 
which the peritoneum of the most depend- 
ent part is caught with Allis clamps, pulling 
the sac into the peritoneal opening and the 
pad of fat up under the transverse muscles. 

The finger in the abdomen will find an 
area to obstruct which occasionally is so 
large that some may consider it necessary 
to transplant the cord. The arch of the 
external ring can then be opened and the 
cord lifted out; the structures to be united 
are decided upon and the suturing done. 
In this situation it will be pleasing to note 
that, with the sac and fat pad completely 
out of the way without any dissection, the 
facility for maneuver is at once increased. 

The firmness of the reconstructed wall 
may then be examined by the finger inside 
the abdomen. If it is found to be sufficient, 
the inverted peritoneum of the sac is 
used for the lower leaf, as in an indirect 
hernia. Its disposition is not the same 
and I have found it expedient to pass 
sutures through its apex and the original 
edge of the lower leaf when Joining it to the 
upper leaf. The result is the affixing of 
the peritoneum of the inverted sac to 
the peritoneum of the abdominal closure, 
completely disposing of it. The pad of fat 
is well out of the way under the transverse 
muscles and may be disregarded. 

However, when considered from the 
intra-abdominal perspective, there is little 
need during the repair to distinguish a 
direct from an indirect hernia. The cure 
for both depends upon the successful 
obstruction of a triangle which has for its 
base the suprapubic ligament and medial 
end of the iliopubic tract and whose sides 
are the inguinal ligament laterally and 
conjoined tendon medially. Even with the 
external oblique divided internal to the 
external ring, this area can be clearly 
exposed when the lateral leaf of the fascia 
is rotated outward. In a direct hernia this 
triangle may be relatively larger and 
require relaxation incisions into the rectus 
sheath to reduce tension, yet its surgical 


management can be practically the same 
as for an indirect hernia. 

In either case, the cord may be dis- 
sected from its bed and retracted laterally 
exposing the weak transversalis layer be- 
neath it. A strip of fascia taken from the 
medial leaf of the opened external oblique 
is left attached at its pubic insertion and 
used as a running suture between the con- 
joined tendon and the suprapubic and 
lacunar ligaments. Two or three loops of 
this suture, placed so as to obliterate the 
angle between the conjoined tendon and 
the pubis and catching the underlying 
transversalis fascia in its sweep, will make 
a firm bulwark which the exploring finger 
inside the abdomen cannot penetrate. The 
cord is forced upward to emerge from the 
apex of the triangle and when allowed to 
fall back upon the suture line, will not be 
all'ected b}' the closure of the external 
oblique as that will be medial to it. 

Discussion of all the variables en- 
countered in herniorrhaphies would unduly 
prolong this article. Strangulated, incar- 
cerated, and recurrent, as well as reducible 
direct and indirect hernias have been 
done in this manner. I want to mention 
a type that has been somewhat intriguing: 
small hernias that are obscure clinically 
but produce intense discomfort. In one 
such case, the patient, a woman of fifty, 
had worn a double truss for years because 
of the comfort it afforded. She had re- 
peatedly been refused operation because 
the hernia could not be seen or felt and 
she was thought to be neurotically mag- 
nifying her moderate abdominal ptosis. 

At operation the internal openings of the 
sacs hardly admitted the tip of the finger. 
Being barely an inch long it is not sur- 
prising they were not found upon physical 
examination. Their apertures were thick- 
ened and smaller in diameter than the sac 
and it could easily be seen that incarcera- 
tion of bits of intestine or omentum was 
taking place. Relief was obtained by 
merely suturing these rings. The point 
germane to this discussion is that these 
hernias could not have been found nor 
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their characteristics revealed in any other 
way than by the intra-abdominal approach. 

Lest the impression arise that this 
method is cumbersome and complicated, it 
may be said that it will be amazing, when 
once understood, how simply and fluently 
with a great saving of time, this plan for 
achieving the cure of a hernia goes forward 
and with what accuracy and certainty of 
result, barring surgical hazards, the incon- 
stancies of the inguinal area can be rectified 
by any measures that are familiar to the 
operator. Two examples may be cited: 
In one the type of hernia could not be 
made out clinically and at operation an 
oval space about 3 by i cm. revealed at 
once through the abdomen, was found 
in the transversalis fascia just behind 
the upper part of the conjoined tendon 
Through it passed a large pad of fat 
but without a definite peritoneal sac. 
The cord was retracted medially, and with 
the finger in the abdominal side of the 
opening acting as a guide, the fat was 
excised and a running suture of fine 
wire on the exposed aspect was used to 
draw the edges together. Pressure upon 
it from within the abdomen disclosed 
that it was well able to support the intra- 
abdominal expansion. The patient has 
been clinically well for three years. The 
other was a large Incarcerated indirect 
hernia. When the abdomen was opened, 
the omentum in the sac could not be 
retracted into the abdomen. A curved 
clamp with point upward was passed 
down the neck of the sac until it could 
be seen a little beyond the external ring 
where the sac was opened over it. A large 
mass of omentum was then resected at 
the level of the external ring and removed 
from the scrotum, whereupon that in the 
neck was easily withdrawn into the ab- 
domen. This omentum could just as well 
have been resected at the internal ring. 
Ordinarily, some reconstruction would 
have followed but the finger in the ab- 
domen demonstrated conclusively that 
with the sac empty the inguinal area 
was amply protected. Therefore, only 


the internal opening of the sac was ex- 
cluded from the abdomen and subsequent 
events have borne out the correctness of 
judgment. In this case an extensive 
herniorrhaphy would have been done if 
custom had been followed, since without 
the abdominal opening there was no way 
to show the strength of the abdominal wall. 
In addition a statistical cure for this 
herniorrhaphy would have been obtained 
in a case that did not need it. 

This plan is particularly applicable in 
the aged and on any other occasion when 
the use of infiltration anesthesia is indi- 
cated. The sac is not dissected and there 
is less actual manipulation. For these 
reasons the duration of the operation is 
shorter. Furthermore such tension as must 
necessarily be exerted upon the peri- 
toneum, omentum or intestines is toward 
and not away from the root of the mesen- 
tery and thus produces little if any 
discomfort. 

COMMENT 

The experience of investigating hernias 
from within the abdomen has suggested 
some changes in the herniorrhaphy proce- 
dure which require explanation. It will 
be observed that the sac, including the 
Internal aperture of the hernia, is inten- 
tionally preserved, little attention is paid 
to redundant peritoneum and accessory 
sacs, and the arch of the external ring 
is maintained intact until its division is 
thought to be necessary. 

Numerous studies of the anatomy of the 
inguinal region have been made to help 
solve the problems of inguinal hernior- 
rhaphy. Of these one of the clearest and 
most detailed is that of MeVay and 
Anson.’® Concerning the Inguinal ligament, 
they regard its use as Illogical since it is 
not fixed and can be pulled up by rotation 
of the pelvis to leave the lower inguinal 
area completely unprotected. They con- 
clude that it ought to be ignored and 
instead the suprapubic ligament (Cooper’s 
ligament) should be united with the con- 
joined tendon. 
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Their findings can be confirmed b}' 
exploring the inguinal area through the 
transperitoneal route. This should be done 
with the external ring intact as its division 
will permit lateral rotation and deviation 
of the inguinal ligament with a concomitant 
increase in the distance between the lateral 
border of the rectus sheath and this liga- 
ment. When the ring, regardless of its size, 
is opened, a false Impression of weakness is 
created and the relationship and mobility 
of the structures are changed. Since this 
arch is one of the strong stabilizing influ- 
ences of the inguinal area, I seldom divide 
it. 

The opinion that the sac of an inguinal 
hernia is not always a liability and may 
indeed be an asset contradicts, of course, a 
surgical dictum that is considered almost 
axiomatic. The fate of peritoneum left 
outside the abdominal cavit}^ in large 
incisional and ventral hernias never has 
given me any cause for concern. On 
numerous occasions I have left the sac 
of an inguinal hernia intact and now do 
it in every case. Some of these were 
quite large and so far there has been 
no reason for regret. The prophets of gloom 
who expected it would become either a 
hydrocele or an avenue of recurrence 
have had no confirmation of their dire 
predictions. Banerjee^ left the sac without 
even opening the end at the internal ring 
in over sixty cases and in both his experi- 
ence and mine, although I do open this 
upper end, there has been no trouble. It 
may be that the endothelium loses its 
function and characteristics when not 
connected with the peritoneal cavity and 
the sac is obliterated by adhesions or the 
same mechanism that closes the funicular 
process in the fetus. From whatever cause, 
it quickly disappears and only a trace 
can be found a few days after operation 
although undoubtedly its components and 
attachments incorporated into the sur- 
rounding structures must still be present. 

In addition to being unnecessary, it 
may even be detrimental to remove the 
sac. Regardless of the manner of dissection 


there must be some tearing of the fascias 
of the cord along with stretching and 
attenuation of muscle fibers that may 
permanently impair their ability to con- 
tract again, thus enlarging and weakening 
the whole inguinal region. I doubt, as 
some contend, that the fibrosis following 
this dissection more than compensates for 
the injury done. Moreover a structure is 
removed that, simpl}’^ because of its pres- 
ence, can be useful in the defense of the 
hernia. This will be better understood 
when considered in connection with the 
treatment of the neck of the sac. 

In the procedures deseribed, I stated 
that the internal aperture is excluded 
from the peritoneal cavity and not merelj^ 
closed. These are not the same. When 
inside the peritoneal cavity, if the peri- 
toneum around the opening is dissected, 
it will require a closure in addition to that 
of the peritoneal incision. The sac and 
cord become free and mobile allowing them 
to fall down the inguinal canal for a short 
distance. But if the upper leaf of peri- 
toneum is joined to the peritoneum just 
below the internal opening to close the 
cavity, elimination of the sac from the 
peritoneal cavitj^ is assured and only one 
line of sutures is required. The sac and 
cord do not descend and remain for the 
protection of the hernia. When the neck 
is opened a surface of peritoneum is 
brought directly into contact with the 
flat undersurface of the transverse muscles 
to which it adheres, carrying the cord for- 
ward with it. This wide attachment further 
limits mobility and strengthens the union 
of the muscles, fascias and cord, thus con- 
solidating the whole inguinal resistance. 

There is a difference, too, in the deploy- 
ment of the peritoneum. Since the original 
hernial pathway has been completely 
excluded, an entirely new situation comes 
into existence. The intra-abdominal expan- 
sion is aimed, not down a canal but against 
the abdominal wall. Here the internal 
pressure will have to oppose it, the layers 
of peritoneum comprising the sac sur- 
rounded by its unharmed fascial and 
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muscular coats, in addition to the tissues 
already in existence. The pressure upon 
these is sustained, not by the inside elastic 
peritoneum but by the fibrous tissue of the 
diffuse external connections of the sac 
to the cremaster muscle and fascia, the 
internal oblique, and the transversalis 
and spermatic fascias. The sac and cord 
are left as a unit and continue to function 
as such. Non-interference in this area 
not only leaves the inguinal mechanism, 
which may be fully adequate, completely 
intaet, but also does not destroy such 
capacity as it may already have, thus 
making rebuilding when required much 
more satisfactory. The intra-abdominal 
expansion can affect the inguinal wall in 
a manner that can be correctly predicted 
only when the latter is left undisturbed. 
It may be inherently competent to restrain 
this power as will be found so often when 
explored from within. 

I believe that the importance of second- 
ary sacs has been exaggerated. It is not 
unusual to find much redundant perito- 
neum in this area, so much sometimes 
that it may be assumed to be another sac. 
Suturing the neck of the sac in the manner 
I have described will eliminate much of 
this redundancy if that is considered help- 
ful. However, if the accessory sac or re- 
dundant peritoneum cannot insinuate itself 
between any of the structures of the 
inguinal area, it will not be a source of 
recurrence. To reason that it will is to 
admit that the original hernia prevented 
the formation of a secondary hernia by 
this sac. Occasionally, secondary hernias 
are found but not nearly as often as 
accessory sacs. 

It is not difficult to decide if a secondary 
sac or redundant peritoneum can initiate 
a recurrence. When the finger is placed 
in it after the herniorrhaphy is done 
and does not find any escape, it can be dis- 
regarded. But if an exit is found it must be 
closed. Removal of this sac does not reduce 
the elasticity and distensibility of the 
peritoneum. If an outlet is present, the 
peritoneum will find it. Hence it is neces- 


sary to interrupt the connection between 
the abdominal cavity and any potential 
hernial space. Hernias seldom recur be- 
cause the sac has not been ligated high 
enough or excess peritoneum insufficiently 
removed. Failures may be due to the total 
inability of the structures to retain the 
intra-abdominal pressure but more often 
they originate from cleavages in the 
musculofascial layers through which peri- 
toneum at first slowly slips and then 
gradually separates. It is the persistence 
of the intra-abdominal expansion against a 
vulnerable point which eventually produees 
the recurrence. 

CONCLUSIONS 

1. The Intra-abdominal approach to 
inguinal herniorrhaphy is anatomically 
and mechanically correct and therefore 
superior to the extra-abdominal approach, 
now universally used. 

2. Through it, every factor on both sides 
of the peritoneum including pressure phe- 
nomena, can be properly evaluated. 

3. The large number of hernias which 
do not require any reconstruction for 
their cure can be aecurately selected. 

4. When reconstruction is necessary 
it provides a means for determining 
with precision what needs to be done, 
adequate opportunity for doing it and a 
way to demonstrate if the desired result 
has been accomplished before the patient 
leaves the table. 

5. The sac and cord, with the fibrous 
attachments to its surrounding structures, 
when left acting as a unit, are useful 
for the protection of the inguinal region. 

6. The sac, if allowed to remain, does not 
become a hydrocele or an avenue of 
recurrence. 

7. As a result of investigating hernias 
from within the abdomen, the following 
changes in the herniorrhaphy procedure, 
are suggested: (i) The internal opening 
should be excluded from the abdominal 
cavity, not merely closed. (2) The external 
ring should not be opened until the neces- 
sity for it has been shown. (3) Dissection 
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of the sac should not be done as the unity 
of the structures defending the area is 
thereby adversely affected. (4) The upper 
part of the sac should not be discarded. 
Instead it can be transformed from a 
cylinder to a flat surface to be caught in 
the sutures closing the transverse muscles, 
thus converting it into a strong integrating 
and supporting agent. 
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The two most important structures that may be injured in femoral 
hernia repair are the femoral vein and the bladder. If the hernia is stran- 
gulated, an intestinal loop may be injured. These dangers ma^^ be 
avoided by carefullj'’ dissecting away all fat and areolar tissue about the 
sac before an attempt is made to ligate the neck of the sac or place the 
closing sutures. A few minutes spent in clearing the field and indenti- 
fying anatomieal structures will aid in the prevention of operative errors. 

From “Operations of General Surgery” by Thomas G. Orr (W. B. 
Saunders Company). 



A DEVICE TO SIMPLIFY ENDTOTND ANASTOMOSIS OF 

THE LARGE BOWEL* 


THE ELIMINATION OF UNEQUAL DIAMETERS OF THE TWO SEGMENTS 

TO BE ANASTOMOSED 

Nathaniel B. Stanton, m.d. 

Senior Attending Surgeon, Muhlenberg 1 lospital 
PLAINFIELD, NEW JERSEY 

O NE of the most troublesome prob- rectum. A Weber insufflator such as that 
lems, after resection of new growths used in barium contrast enemas is em- 
in the large bowel, is to secure an ployed. The air is injected after the 



Fig. I. I, Tumor; 2, dilated proximal loop; 3, con- Fig. 2. i. Proximal loop dilated; 2, distal loop dilated; 
tracted distal loop; 4, tWber insufflator. 3, clamp to limit air to operative area. 


equal diameter of the proximal and distal abdomen is opened so that the amount of 
ends to be anastomosed. As a rule this is dilatation can be directly observed. The 
because the bowel proximal to the tumor air flows easily up through the sigmoid, 
is dilated and that distal to the tumor descending splenic flexure and into the 
the bowel is collapsed or contracted. transverse colon. 

The unequal diameters of the two ends The following procedure is followed and 
to be anastomosed can easily be overcome it is applicable for tumors of the trans- 
by the simple technic of dilating the bowel verse colon, the splenic flexure, the de- 
by means of air injected through the scending and sigmoid colon: 

*Rcad before the Society of Surgeons of New Jersej-, January 30, 1946. 
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1. All patients are given a preoperative 
course of succynl-sulfathiazole therapy'. 

2. As soon as the patient is under anes- 


three or four squeezes of the bulb are 
necessary to increase the diameter of 
the bowel considerabI3^ The bowel distal 



Fig. 3. I, Double anastomotic clamps; 2, line of division by cautery. 


thesia the insufflator is inserted into 
the rectum for a distance of about six 
inches. The bulb is left under the sterile 
drapes where it can be reached easily b}^ a 
floating nurse. 

3. The tumor and adjoining bowel to be 
resected are mapped out. 

4. The mesenteric attachments of this 
segment are divided. All lymph nodes 
are removed; all vessels are ligated. 

5. A rubber covered clamp is placed 
across the bowel about five inches above 
the proximal area to be anastomosed. 
This clamp prevents the air from going 
back into portions of the colon not in- 
volved in the operation. 

6. Air is then pumped into the bowel 
by the floating nurse. This is done under 
direct vision and it is surprising how little 
air is necessary to dilate the bowel. Only 


to the tumor sometimes dilates three to 
four times its former diameter. The air 
also passes through the segment sur- 
rounded b}’- the tumor and dilates the area 
proximal to the tumor. Usually the lumen 
of the bowel above and below the tumor 
area are about equal. 

7. Double anastomotic clamps are then 
placed above and below the tumor at the 
sites previously determined upon. By 
placing the anastomotic clamps on both 
the proximal and distal ends, while the 
bowel is dilated with air, makes it possible 
to secure an equal diameter of both ends. 
Both proximal and distal loops are then 
divided with the cautery. The tumor with 
its adjoining bowel is then removed. 

8. The anastomotic clamps on the proxi- 
mal and distal segments of the bowel are 
then approximated and the anastomosis 
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can be started. Rubber covered clamps are g. The mesocolon is then repaired. Ten 
placed across the bowel on each side of the Gm. of sulfanilimide are introduced into the 
anastomotic clamps to prevent any spill, abdomen. The wound is closed without 
These are removed as soon as the suture of drainage; no retention sutures are used. 



Fig. 4. I , Proximal and distal clamps approximated, posterior suture; 2, rubber 
clamps to prevent spill. 


the entire mucous membrane is completed. 
A posterior suture of silk or chromic dulox 
which includes both peritoneum and mus- 
cular coats is first introduced. This can be 
either continuous or interrupted. When 
completed, this posterior suture secures the 
desired diameter of the anastomosis. Even 
when the anastomotic clamps are removed 
and the air released the diameter does not 
shrink. The diameter is kept fixed by the 
posterior suture. 

Any desired method of suturing can be 
used to complete the anastomosis. In our 
hospital we usually use three complete 
circles of sutures, each one outside and 
independent of the other two. The original 
posterior suture laj^er is continued on as 
the final anterior layer. 


Postoperative Treatment. Nothing is 
given by mouth until gas is expelled, which 
is usually two to three daj^s postoperatively. 
The patient is given 2,500 to 3,000 cc. of 
intravenous fluids dailj'^; these include 
amino acids. One ampul of prostigmin is 
administered every four hours, and vita- 
mins B and c are injected intramuscularly. 
Rectal irrigations, about three to five 
ounces, are given frequently, and intra- 
venous sulfa medication and transfusions 
are also given if necessary. 

SUMMARY 

This method of securing adequate and 
equal diameters of the two bowel ends 
in end-to-end anastomosis has been used in 
a number of cases. It has been used in 
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carcinomas of the transverse colon, the 
splenic flexure, the descending and sigmoid 
colon. It can be used in any case in which 
there is room enough to place anastomotic 
clamps. We have had no accidents, no 
peritonitis, and no deaths in an}'^ of these 
patients on whom this method has been 
used. 


We are usually able to obtain flatus on 
the second or third postoperative day. 
Occasionally, patients have had a bowel 
movement on the second postoperative 
day. 

It is believed that this method of bowel 
dilatation can be a valuable adjunct in 
end-to-end anastomosis of the large bowel. 




Enterocolitis is an innammatory process involving the small and 
large bowel. Colitis is an inflammatory state of the large bowel alone. 

From “Ambulatory Proctologj'” by Alfred J. Cantor (Paul B. Hoeber, 
Inc.). 
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TOTAL GASTRECTOMY FOR COMPLETE CARCINOMATOUS 
INVOLVEMEMT OF THE STOMACH 
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T otal gastrectomy has been per- 
formed infrequently because of tech- 
nical difficulties and the high operative 
mortality. In contrast, a great deal of 
experience with subtotal gastrectomy has 
been accumulated and is reflected in a 
decreasing mortality rate. The purpose of 
this paper is to report a case of scirrhous 
carcinoma of the stomach of the linitis 
plastica type, for which a total gastrectomy 
was successfully performed. In planning the 
type of operation required, it was thought 
that subtotal gastrectomy would be the 
one of choice. The finding at the time of 
surgery of a “leather bottle” type of 
stomach, necessitated total gastrectomy 
instead. This emphasizes the fact that total 
gastrectomy for carcinoma of the stomach 
cannot always be anticipated prior to 
surgery. 

The necessity for careful preoperative 
preparation with special reference to com- 
bating anemia, protein deficiency, and the 
maintenance of a proper fluid balance is 
obvious. Scrupulous operative technic is 
essential and the adequate postoperative 
care of these patients is of the utmost 
importance. 

A study of the literature on total gastrec- 
tomy indicates that there is considerable 
variance in operative technic. Willy Meyer*® 
has described intrathoracic esophagoje- 
junostomy employing combined abdominal 
and thoracic exploration for those cases 
in which the esophagus is involved and in 


which its adequate mobilization through 
the abdomen is impossible. Some authors 
believe that removal of the. spleen is 
contraindicated. Others suggest that its 
removal does not materially add to the 
operative risk nor complicate the post- 
operative picture. This latter group states 
that if splenectomy improves the exposure 
and the ease with which the esophagus can 
be mobilized, it should be done without 
hesitation. The incision generally advo- 
cated is the high left paramedian or sub- 
costal type. Little emphasis is placed on the 
incision except that all agree that it should 
be high. 

There is a variance of opinion as to the 
use of jejunojejunostomy and also as to the 
necessity for draining the duodenal loop. 
Horsley’' anastomoses the stump of the 
duodenum into the right half of the jejunal 
loop, thus providing drainage for the 
duodenum and preventing volvulus of 
the jejunum. Some authors believe that the 
use of the Levine tube is important and 
obviates the necessity for an entero- 
enterostomy or a jejunostomy tube. How- 
ever, Lynch and Priestly,® Waugh and 
Neel,*® Waltman Walters,*® Chute and 
Albright® state that a jejunostomy tube is 
important for the protection of the anas- 
tomosis and also for early postoperative 
feeding. Willy Meyer*® prefers the jejunos- 
tomy tube to an indwelling Levine tube 
passed through the anastomosis. Ducan® 
passes the Levine tube prior to the opera- 
813 
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tion, then tlireads it into the distal loop of 
the jejunum after the anastomosis is 
completed. 

It is interesting to note that there is 
considerable dilTercnce of opinion and a 
wide variation in the type of anesthesia 
recommended for total gastrectomy. Spinal 
anesthesia employing the continuous tech- 
nic or Lemmon, or on occasion, the single 
dose technic, is advocated by Marshall and 
Zintl,® Graham® and Morton,” Wangen- 
steen” on the other hand, advises the use 
of cyclopropane with an intratracheal 
catheter. Occasionally, however, this au- 
thor employs spinal anesthesia supple- 
mented by cyclopropane. Several authors 
advocate the use of field block of the 
abdomen, supplemented bj'^ a varietj^ of 
agents or technics, including nitrous oxide 
and ether, splanchnic block, sodium pento- 
thal, and ethylene (Waugh and Neel,” 
Crile,‘‘ Horsely,^ Allen*). In a series of sev- 
enty-five subtotal gastrectomies Phelps*- 
and his co-workers use an intratracheal 
catheter with an inflatable cufl' employing 
ether or cyclopropane. Although this last 
series is for subtotal gastrectomy, the 
authors mention that the principles of the 
anesthetic technic advocated apply in all 
types of gastric surgery. 

CASE REPORT 

The patient was a forty-one-year old white 
male with over twenty-three years’ service in 
the Army of the United States. He was ad- 
mitted to Torney General Hospital on June 17, 
1944, with the chief complaint of cramp-like 
pain in the epigastrium for a period of about 
six months. The present illness began in 
October, 1943, with slight periods of indiges- 
tion. The patient was perfectly well, however, 
aside from these discomforts and was able to go 
about his military duties until January, 1944, 
when he noticed cramp-like pain in the epi- 
gastrium accompanied by vomiting about every 
third or fourth day. Bowel movements had been 
regular all during this period. There was no 
hematemesis nor melena. The patient’s normal 
weight was 167 pounds and was 130 pounds on 
admission to the hospital. From May, I 944 > 
until the time of admission to this hospital, the 


patient was treated with an ulcer regime at 
another military hospital with considerable 
relief of symptoms. His previous history was 
essentially irrelevant except for psoriasis which 
he had since 1924. Previous surgery included 
a bilateral inguinal herniorrhaph}'^ in 194; 
with no recurrence. The family history was 
non-contributory. 

Physical examination disclosed a white male 
G2\'2 inches in height, weighing 130 pounds 
with evidence of recent weight loss, but other- 
wise in fairlj' good condition. There were lesions 
typical of psoriasis on the buttocks, legs, chest, 
hands, elbows, arms and scalp. The remainder 
of the physical examination was normal except 
for sliglit tenderness in the epigastrium on deep 
pressure. No abdominal mass could be palpated. 
Blood pressure was 117/74. 

Preoperative laboratory studies revealed 
normal urine analysis, a red blood ceil count of 
4.2 million, hemoglobin 95 per cent, white 
blood cell count of 17,150, and a differential of 
62 per cent polymorphonuclear cells, 36 per 
cent lymphocytes and 2 per cent eosinophiles. 
Blood Kahn was negative. Gastric anabasis 
showed 36 units of free hydrochloric acid and 
68 units of total acid in the fasting specimen. 
Plasma proteins were 5.82 Gm. per cent and 
the icteric index was 5. Gastrointestinal roent- 
genograms taken on admission revealed a filling 
defect in the antrum of the stomach, approxi- 
matelj'' 6 cm. long extending to the pylorus. 
(Fig. I.) The defect for the most part was on 
the greater curvature. The stream of barium 
through the defect was very narrow. This was 
constant when compared with previous gastro- 
intestinal series taken seven weeks previously 
at another hospital. The x-ray diagnosis was 
carcinoma of the antrum of the stomach. 

For two days prior to operation, the patient 
was prepared by nightly gastric lavages with 
dilute sodium bicarbonate solution and with 
intravenous therapy consisting of i liter of 
5 per cent glucose in normal saline daily in 
addition to a soft ulcer diet. Thiamine chloride 
was also administered intravenous^ in doses 
of 50 mg. daily for these two days. On June 
26, 1944, nine days after admission, the pa- 
tient was subjected to total gastrectomy and 
splenectomy. 

A transverse incision was made across the 
upper abdomen completely transecting both 
recti muscles. On the left side, this incision was 
extended upward at a right angle for about 6 
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inches. (Fig. 2.) The stomach was exposed and 
found to be much smaller than normal. The 
walls were heavily indurated and thickened. 
Grossly It had the appearance of a typical 


encountered. This necessitated splenectomJ^ 
The common bile duct was exposed. 

The first part of the duodenum just be- 
yond the pyloric valve was then freed above 



Fig. I. Preoperative \-ray showing a large filling defect in 
antrum of stomach. 


leather bottle stomach. (Fig. 3A.) Along the 
lesser and greater curvature, the texture of the 
stomach was rough. The great omentum along 
the greater curvature was thickened and 
indurated and gave the appearance of meta- 
static involvement. The first part of the 
duodenum was greatly dilated giving the 
impression of a diverticulum. There were 
strong fibrous adhesions between the first part 
of the duodenum and the omentum. The liver 
was smooth and glistening with no evidence of 
metastases. A few small glands were noted in 
the mesentery of the small bowel, t« o of which 
were removed for immediate microscopic 
examination and were reported as inflamma- 
tory. As the entire stomach from the duodenum 
to the esophagus was involved, total gas- 
trectomy w’as elected. In attempting to expose 
the cardiac end of the stomach, enlargement 
of the spleen and dense adhesions fixing it to 
the cardia at the esophageal junction were 


and below' and clamped across w'ith two crush- 
ing clamps. The duodenum was transected 
betw'een clamps with the cautery. The distal 
end of the duodenum w'as inverted with No. 00 
chromic catgut and reenforced with a second 
layer of Lembert sutures, and a third layer of 
interrupted silk. The duodenal stump was then 
buried into the head of the pancreas. The blood 
supplj' of the lesser curvature of the stomach 
was triply ligated with No. 0 chromic catgut 
and severed. Along the greater curvature most 
of the omentum was removed w'ith the stomach. 
The stomach was elevated and traction w’as 
made dow'nw'ard exposing the esophagus. There 
W'as found to be approximately i to inches 
of the esophagus w'hich was available for 
anastomosis. There was no gross evidence of 
involvement of the esophagus in the car- 
cinomatous grow'th. A long loop of the jejunum 
W'as isolated and brought up antecolic and 
anastomosed to the esophagus by a few inter- 
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ruptccl sutures of silk. A second posterior layer 
of continuous No. oo chromic catgut was placed 
and this suture was left attached and placed in 


Before the abdomen was closed, a Miller- 
Abbott tube was passed by the anesthetist and 
threaded through the anastomosis between the 



Pig. 2. Photograph of patient showing healed transverse 
incision with upward extension. 


a Sterile towel for future use. The jejunum was 
attached to the esophagus with the stomacli 
in situ, employing the latter for traction. After 
completion of the two posterior layers, the 
esophagus was clamped across close to the 
suture line and transected with the cautery. 
An opening was made in the jejunum along the 
suture line corresponding to the open end of 
the esophagus. A running lock stitch of No. oo 
chromic catgut was used to approximate the 
mucosa of the jejunum and the esophagus and 
was continued anteriorly as a Connel stitch. 
This was then reenforced with a layer of 
Lembert sutures which was a continuation of 
the previously placed posterior layer. The two 
layers were then reenforced with an interrupted 
layer of silk. Silk sutures were placed on each 
side of the anastomosis to approximate the 
suture line to the diaphragm, thus preventing 
tension upon the suture line postoperatively. 
(Fig. 3B.) A piece of the omentum was brought 
up and sutured to and around the suture line 
for future reenforcement and safety. Sulfa- 
nilamide crystals were sprinkled in this area 
and around the closed stump of the duodenum. 


esophagus and jejunum into the efferent loop 
of the jejunum (Fig. 30) to prevent undue 
distention of tlie bowel postoperatively and to 
provide for postoperative feeding. The abdomen 
was then closed in layers without drainage. 

Premedication consisted of 10 mg. of mor- 
phine sulfate and 0.4 mg. of scopolamine 
hydrobromide seventy-five minutes prior to 
the induction of anesthesia. Induction was 
accomplished with nitrous o.xlde and supple- 
mented by ether, employing the circle filter 
absorption technic. Fifteen minutes after the 
induction of anesthesia, intratracheal intuba- 
tion, employing direct vision with a catheter 
upon which an inflatable cuff was mounted, was 
performed. The cuff was then inflated to rest 
snugly against the trachea, thus isolating it 
from the pharynx and the esophagus. Pre- 
operative blood pressure and pulse were 135/80 
and 92, respectively. Except for a short period 
of hypotension of 80/60 due to traction on the 
stomach, the course was completely benign 
througli the operation. 

The pathological report was as follows: 
Gross: The specimen consisted of a stomach 
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amputated at the esophageal junction with the ently fibrous in character. The muscularis was 
cardia and a small portion of the first part of hypertrophied. No tumor tissue was grosslj'^ 
the duodenum. The consistency of the wall evident. Microscopic: Sections taken from all 



Fig. 3. A, gross appearance of stomach, typical “leather bottle” type. By anasto- 
mosis of esophagus to jejunum showing silk suture along each side approxi- 
mating suture line to diaphragm, c, stomach opened showing thickened and 
indurated walls, d, Miller-Abbott tube passed through anastomosis between 
esophagus and jejunum. 


of the stomach was firm and stiff, being board- 
like in the region of the lesser curvature. These 
changes ended abruptly at the pylorus and the 
color and consistency of the duodenum were 
normal. The lumen of the stomach held about 
130 cc. of fluid. 

On opening the stomach, the mucosa was 
thrown into heavy folds, especially in the 
pyloric region. (Fig. 3c.) There was no fungat- 
ing tumor mass and no definite ulceration. The 
wall of the stomach was ^"ery thick, measuring 
up to 1.5 cm. in the prepyloric region especially 
along the lesser curvature. The submucosa was 
thickened throughout, but especially in the 
pyloric and prepyloric regions, as well as at 
the cardia. The thickening of the submucosa 
of the cardia extended into the submucosa of 
the esophageal stump. This thickening was due 
to the presence of a whitish fibrous tissue which 
was very dense. It extended into the muscular 
coats separating individual muscle bundles. 
The subserosa was also thickened and appar- 


portions of the stomach revealed essentially the 
same findings. The diagnosis is carcinoma of the 
stomach, diffuse, scirrhous tj^pe (linitls plastica). 

Table i reveals in summary form, the post- 
operative regime which xvas followed, including 
parenteral therapy, drugs administered and 
observations of laboratorj’’ data. The salient 
points consist of the care in providing wdiole 
blood, protein, carbohydrate, xvater salt and 
the vitamins in proper quantities as xvell as 
exercising the usual precautions in the pre- 
vention of the postoperative complications 
common to gastric surgical patients. 

After the immediate postoperative period, 
the patient did very well and was up and about 
taking progressively larger oral feedings. How- 
ever, approximately three months after opera- 
tion, signs of metastatic involvement in the 
chest and abdomen developed. The course was 
downhill from mid-September, 1944, until 
death occurred on October 21, 1944, (four 
months after operation) from extensive metas- 
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TABLE I 

POSTOPERATIVE DATA 


RRC llh 


WBC nnrl Plate- Clinraclcr 


of Red Urine 
Cells 


1 500 cc PInsnia 
500 cc Blood 
1000 cc ^VSn!inc 
SO Km Glucose 


Thiamine 
Chloride $ n)K* 


Operative 
Day O: 
Tent 


1000 cc I’lasina Sulfadiazine pms 4 O2 Tent 

1000 cc N/Salino Thiamine Cough 

1000 cc Saline Chloride 5 inp Plasma 

too Km Glucose Reaction 

so Km Protein 


foo cc Blood 
1000 cc N/Salinc 
2000 cc 0.5 ** 

1 50 Km Glucose 
100 Km Protein 
240 cc HiO orally 


Thiamnic 5 niK* 
Sulfadizainc 4 pm. 
too lUK* Vit. C 


Blood 

Sulfadiazine 6.7 

mR. 

O: Tent 

Plasma 

Reaction 


2000 cc 0.5 ^ Saline 1 Sulfadiazine 4 Km. 1 Oj Tent 

... • r__ 


to mp. Thiamine 
too mp. Vit. C 


Sulfadiazine 4 pm 
100 mK‘ Vit. C 
10 mp. Vit. B 


Temp. 

Normal 


Oj Tent 
Scrum 
Prot 4.98 
A/G ratio \. 6 /i 
Blood 

Chloride 455 ttip* 


Bl. Sulfa 3.7 rj 
Oj Tent 


Oj Tent discont. 
Sulfadiazine cont. 
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tases to the peritoneum, both pleurae, and the not add to the operative risk or apparentlj^ 
abdominal lymph nodes, verified at autopsy, complicate the postoperative blood picture. 
The esophagojejunal anastomosis was patent. The postoperative roentgenogram re- 
rnMMFMT vealed a well functioning esophagojeju- 


The case reported is presented not be- 
cause of its rarity, but because it demon- 
strates a number of interesting features 
which are of general interest. This case 
exemplifies the fact that the necessity for 
total gastrectomy cannot be anticipated 
prior to laparotomy for carcinoma of the 
stomach. Because of the radiographic 
evidence, it was thought preoperatively 
that a subtotal gastrectomy would be the 
operation of choice, and that there would be 
ample normal stomach to make this pro- 
cedure feasible. However, when the ab- 
domen was opened, the stomach was of the 
“leather bottle type” and completely 
involved. It was necessary to perform a 
total gastrectomy or close the abdomen 
without further operative interference. 
The former was elected. 

The type of incision used in this case 
proved to be very useful and gave excellent 
exposure. To our knowledge, the incision 
described in the section on operative 
technic has not been reported previously. 
Mobilization of the left lobe of the liver 
was obviated as a result of the exposure 
afforded by the incision. The wound healed 
by primary intention and there was no 
evidence of a postoperative hernia nor 
weakness of the abdominal wall. (Fig. 2.) 

In this case the Miller-Abbott tube was 
inserted at the time of operation and was 
threaded through the esophagojejunal an- 
astomosis and passed into the efferent loop, 
obviating the necessity of performing 
enteroenterostomy or jejunostomy. Subse- 
quent results justified this decision and 
unquestionably had a marked influence 
on the smoothness of the postoperative 
convalescence. 

Splenectomy was necessary to permit 
adequate exposure of the esophagus as the 
spleen was densely adherent to the cardia 
by strong fibrous adhesions. The spleen 
was removed without incident and did 



Fig. 4. Postoperative v-raj^ showing well func- 
tioning esophagojejunostomy. 


nostomy. (Fig. 4.) There was some 
compensatory dilatation of the esophagus 
which explains the patient’s ability to 
tolerate feedings without distress. It was 
anticipated that in time the jejunal loops 
would also participate in the dilatation. 

In considering the method of anesthesia, 
the technic employed was selected because 
of certain advantages. The intratracheal 
tube with an inflatable cuff isolates the 
pharynx and the esophagus from the 
trachea, and thus prevents aspiration of 
gastric contents, during manipulation of 
the stomach and minimizes the opportu- 
nity for postoperative respiratory com- 
plications. From the standpoint of the 
surgeon, this method of anesthesia provides 
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for adequate relaxation of the abdominal 
wall and for smooth operating conditions, 
while maintaining absolute control of the 
airway. Finally, the employment of this 
type of intratracheal catheter facilitates 
the passage of the Miller-Abbott tube 
during the operation. This is considered the 
ideal time for this procedure. 

It is apparent that a vital factor in the 
success of total gastrectomy is the proper 
management of the complications induced 
by enforced starvation and all its implica- 
tions. Strict attention to nutritive demands 
pre- and postoperatively is required. This 
means the intelligent and carefully con- 
trolled administration of whole blood, 
water, salt, protein, carbohydrate and the 
water soluble vitamins by parenteral routes. 
Table i indicates the method of applying 
these principles practically. 

As soon as possible, small oral feedings 
should be instituted. It is wise to wait until 
the seventh day for the administration of 
solid foods and small and frequent feedings 
are tolerated best until compensatory 
dilation of the esophagojejunal anastomosis 
takes place. 

The operation of total gastrectomy is in- 
dicated for any growth which extends high 
on the lesser curvature, for massive tumors 
of the fundus, for growths involving the 
cardiac end of the stomach, and for cases 
of linitis plastica. This operation may be 
performed if there is enough mobility of 
the stomach and of the abdominal esopha- 
gus to do an esophagojejunostomy. It is 
not essential to perform a jejunojejunos- 
tomy nor to insert an enterostomy tube. 
The mortality rate for total gastrectomy 
ranges from 32 to 64 per cent as most 
of the patients are poor risks and the 
operation is technically difficult. How- 
ever, the risk is justifiable in otherwise 
hopeless cases. Life may be prolonged even 
if the prognosis for permanent cure is not 
good. It has been stated that only 2 to 4 
per cent of the total number of patients 
operated upon for gastric carcinoma will be 
alive at the end of five years. However, as 
the experience of total gastrectomy in- 


creases and the technics improve so that 
the immediate mortality rates decrease, it 
is reasonably certain that the statistics for 
the complete five-j'ear survival for cases of 
gastric carcinoma will improve. Although a 
patient’s condition is improved only tem- 
porarily, it is certain that he will have a 
much more pleasant life and that the 
terminal state will be easier. It certainly 
justifies the application of radical resection 
to anj’- patient who has a chance of cure, 
and also justifies the practice of remov- 
ing all so-called benign tumors by wide 
dissection. 

SUMMARY AND CONCLUSIONS 

1. A report of a case of scirrhous car- 
cinoma of the stomach of the linitis plastica 
type subjected to total gastrectomy is 
presented. 

2. Total gastrectomy is justified, despite 
its high moratlity rate, for massive tumors 
of the fundus, growths extending high on 
the lesser curvature or involving the cardiac 
end of the stomach, and for linitis plastica. 

3. Since total gastrectomy cannot always 
be anticipated prior to surgery, laparotomy 
for carcinoma of the stomach should be 
performed only by those surgeons qualified 
to do this formidable procedure. 

4. The incision advocated for this pro- 
cedure is transverse transecting both recti 
muscles and augmented by a left para- 
median extension. 

5. A Miller-Abbott tube in the efferent 
jejunal loop will alleviate postoperative 
ileus if such develops and obviates the 
necessity for jejunostomy. The proper 
time for insertion is during operation. 

6. Splenectomy, if necessary for better 
exposure, does not add to the operative 
risk nor does it complicate the postopera- 
tive course. 

7. Intratracheal anesthesia employing 
an inflatable cuff is the anesthetic pro- 
cedure of choice. 

8. The pre- and postoperative manage- 
ment is directed towards the attainment of 
an optimum state of nutrition. Particular 
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emphasis, postoperatively, should be placed 
on the administration of protein. 

9. These patients are not necessarily 
limited permanently to frequent small 
feedings as compensatory esophagojejunal 
dilatation allows for eventual adequate 
capacity for food.* 

REFERENCES 

1. Allen, Arthur W. Ann. Surg., 107: 770-82, 1938. 

2. Chute, Howard M. and Albright, Hollis L. 

Am. J. Surg., 35: 56-63, 1937. 

3. CoLLER, Frederick A., Campbell, Kenneth N., 

Vaughn, Herbert H., Job, Vivian and Moyer, 

Earl A. Ann. Surg., 119: 533-41, 1944. 

4. Crile, George, Jr. Cleveland Clin. Quart., 8: 50- 

57, 1941- 

* Photographs were taken through the courtesy of 
the United States Army Signal Corps. 


5. Duncan, John A. Northwest Med., 41; 127-29, 

1942. 

6. Graham, Roscoe R. Arch. Surg., 46: 907-14, 1943. 

7. Horsley, J. Shelton. Surg., Gynec. Cr Obst., 16: 

486-94, 1935. 

8. Lynch, R. C. and Priestly, J. T. Proc. Staff Meet., 

Mayo Clin., 16: 653-56, 1941. 

9. Marshall, Samuel F. and Zintl, William. Surg. 

Clin. North America, June, 1943. 

10. Meyer, Herbert Willy. Surgery, 12: 115-27, 

1942. 

11. Morton, Charles Bruce. Arch. Surg., 44: 72-80, 

1942. 

12. Phelps, McKinnie L., Hinton, J. W. and Roven- 

STiNE, E. A. Am. J. Surg., 58: 198-201, 1942. 

13. Walters, Waltman, J. A. M. A., 100: 804-06, 

1933- 

14. Wangensteen, Owen H. Arch. Surg., 46: 879-906, 

1943- 

15. Waugh, John M., and Neel, Harry B. Tri-State 

M. J., 12: 2374-78, 1939- 




To increase exposure, especially in the upper abdomen, a transverse 
incision may be made through the skin and anterior and posterior sheaths 
of the rectus muscle at right angles to a median incision. This type of 
exposure may be indicated in certain operations upon the gallbladder, 
stomach, pancreas, spleen, and transverse colon. 

From “Operations of General Surgery” by Thomas G. Orr (W. B. 
Saunders Company). 
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A RGENTAFFIN tumors (carcinoids) 
j \ occurring within the intestinal tract 
cannot be considered a rarit^c 
Porter and Whelan’’ reported ten cases 
observed in 2,922 autopsies; Humphrey^ 
found eight in 3,200 autopsies and Raiford® 
observed twent3'-nine among 62,000 speci- 
mens including both autopsj' material and 
those removed at operation. 

Carcinoids may occur in anj' part of the 
intestinal tract; their distribution, how- 
ever, is interesting. Argentaffin tumors are 
seen almost twice as frequent in the ap- 
pendix as in the small intestine. Their 
occurrence in any other portion of the 
intestinal tract is rare.® Porter and Whelan 
cites cases in which this lesion occurred in 
the Stomach, gallbladder, Meckel’s diver- 
ticulum, cecum and in the colon.® 

The rectum apparently is one of the least 
frequent sites in the entire gastrointestinal 
tract for carcinoids. In 1942, Stout found 
six cases reported in the literature and 
added six.^ We have found only one case of 
a carcinoid tumor in the rectum reported 
since 1942.® 

A case of multiple carcinoids in the 
rectum was recently observed at autops^L 
It is reported firstly, since the previously 
reported cases had onlj'' a single tumor 
nodule, and secondly, because of the 
infrequency of carcinoids in the rectum. 

CASE REPORT 

The patient, a eolored male, age sixty, was 
admitted to the hospital with the chief com- 
plaint of “shortness of breath.” Death occurred 
approximately twenty-four hours later from a 
rupture of a dissecting aneuryam of the aorta. 

The significant lesion, from the standpoint of 


this paper occurred in the rectum. Innumerable 
nodules varying in size from a few millimeters 
to i.o cm., were present beneath the mucosa of 
the rectum. The nodules were relatively freel}' 
movable. They were rubbery in consistency 
and on cut section they were grayish-white. The 
entire rectum was so extensively involved by 
the tumors that it was impossible to touch the 
mucosa without also touching several tumors. 
The mucosa was normal and the wall of the 
rectum was not significantly increased in thick- 
ness by the presence of the tumors. (Fig. i.) 

The tumors were formed by varying sized 
groups of epithelial-like cells. Some of these 
cells were oval, while others were round. The 
arrangement of the tumor cells varied widely 
in the different nodules. (Figs. 2 and 3.) Some- 
times these cells were in clusters and at other 
times the arrangement suggested a gland. 
Varying amounts of stroma separated the 
groups of tumor cells. The tumor nodules 
extended from the mucosa to the muscle. In 
some sections the neoplastic cells extended 
down into the muscle. Small granules were 
present in the cytoplasm of these tumor cells. 
After impregnation with an ammoniacal silver, 
some of these granules were black while others 
were yellowish-brown in color. (Fig. 3c.) 

COMMENTS 

This case of argentaffin tumors (car- 
cinoids) of the rectum differs from those 
reported by StouF in that the lesions are 
multiple while only a single nodule occurred 
in each of the previously reported cases. 
The location of the tumor nodules in the 
submucosa with extension into the muscle 
is frequently seen in this type of neoplasm. 
The cellular morphology and the staining 
reaction is consistent with tumors arising 
from the argentaffin cells in the glands of 
the intestinal tract. 


From tlie School of Medicine, University of Arkansas, Little Rock, Arkansas. 
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Although there has been some contro- mucosa. They may assume a pedunculated 
versy between investigators as to . the form according to Raiford.® These tumors 
origin of this type of tumor, the concensus usually are small, however, large ones 



Fig. I. Rectum with the anal margin to the right. The 
individual tumor nodules are small and distributed 
throughout the submucosa. 



Fig. 2. There is some variation in the type of growth of the tumor cells in the 

different nodules. 


at this time is that they arise from the have been observed. The latter tumors may 
argentaffin cells in the crypts of Lieber- be more difficult to move when they extend 
kiihn. Ariel,^ Forbus,® Porter and Whelan,® down into the muscularis. 

Raiford® and Stout" have reviewed and dis- In Raiford’s series of twenty-nine cases 
cussed the histogenesis of carcinoids. of carcinoids all of those occurring in the 

Multiplicity of carcinoid tumors is fre- stomach and colon were malignant while 
quent although this cannot be regarded as only one was malignant in the group of 
typical of this type of neoplasm. These seventeen from the appendix.® Cooke- 
tumors are usuall}’^ small nodules in the found twenty-one malignancies in 104 
submucosa of the bowel. They are firm, cases of carcinoid tumors of the small 
rubbery, and move freely beneath the intestine. There were two malignant car- 
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cinoids in the rectum in the group of twelve 
cases reported by Stout." It is safe to say 
that argentalTm tumors are potentially 



t Hr * '• "i. ' * J . 


'^r * 1 '^' 






Lm. iLaJ 


, __i3E-r*^ 

Fig. 3. TIic variation in the tj'pc of growth of the 
tumor cells is shown in a and n. The silver 
staining granules in the cytoplasm of tlic 
tumor cells are shown in c (ammoniacal silver 
preparation). 

malignant, however, their grade of malig- 
nancy is usually quite low.®’ 


Whenever an atypical tumor is found 
witlrin the intestinal tract one should think 
of a carcinoid. Yaker sa3's that “unless kept 
constantly' in mind, the diagnosis is apt to 
be overlooked by both the clinician and 
pathologist.”® 

SUMMARY 

A case of multiple argentaffin tumors 
(carcinoids) occurring in the rectum is 
reported from an autopsy' case. The wall, 
for approximately 15 cm. was infiltrated 
with nodules vary'ing in diameter from a 
fcM' millimeters to i.o centimeter. The 
surface o^'er these tumors was not ulcerated 
and there was no evidence of metastases. 
Apparently this is the fourteenth case of an 
argentaffin tumor occurring in the rectum 
to be reported, and the first case in which 
the nodules are multiplied. 
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RECONSTRUCTION OF THUMB 
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A CHINESE soldier was admitted to the 
hospital on August lo, 1944. He had 
sustained a severe shrapnel wound of 
the left hand about one month prior to entry. 

Examination revealed complete loss of the 
left thumb including the entire metacarpal 
bone and the thenar eminence. By x-ray there 
was a healed fracture of the mid-shaft of the 
second metacarpal with lateral angulation of 
the fragments. Multiple small opaque foreign 
bodies were observed in the soft tissues. (Fig- 
I.) An open wound on the lateral surface of the 
hand, measuring 8 cm. by 3.5 cm., was covered 
with fairly clean granulations. (Fig. 2.) 

Because of the grotesque appearance pre- 
sented by the loss of the thumb and thenar 
eminence, it was devised to reconstruct a new 
thumb. It was also hoped that some functional 
benefit would be derived from the operation. 

At the first stage, on August 14, 1944, a 
tubed pedicle flap was fashioned from the 
tissues of the lower anterior chest wall. (Fig. 2.) 
A section of bone, about 7.5 cm. by 0.5 cm., 
was removed from the anterior surface of the 
left tibia and enclosed in the pedicle. The size 
and position of this bone is outlined in ink on 
the skin surface in Figure 2 and shown by 
-X-ray in Figure 7. All incisions healed by first 
intention and at no time was there any drainage 
from the pedicle incision, or inflammation in- 
dicating foreign body reaction. 

At the second stage, on September 8, 1944, 
the wound edges on the dorsum of the hand 
were excised. The inferior portion of the pedicle 
was elevated through a curved incision cor- 
responding with the dorsal defect. The hand 
was then brought up to the chest and the two 
incision lines sutured with interrupted silk. 
A plaster jacket maintained the arm in position, 
a window being cut for dressings and removal 
of sutures. 

It was decided not to detach the pedicle 
completely at a single stage although it is 
quite possible that this could have been ac- 
complished. By using the two-step method an 
additional blood supply was ensured when 
complete severance of the pedicle was carried 
out. 


The third stage was performed on September 
24, 1944. The remainder of the wound edge 
on the palmar surface was excised, the division 



Fig. I. X-ray of hand at the time of admission. 


of the pedicle completed, and sutured into 
position to close the hand defect. (Fig. 4.) The 
arm was again immobilized in plaster with a 
window cut out to allow for dressings. 

At the fourth stage, on October, 1944, after 
measuring the thumb on the right hand, the 
pedicle was divided at a point that allowed for 
similar length to the reconstructed thumb. 
The stump was dosed with a long anterior 
and short posterior flap. (Figs. 5 and 6.) 
The unused portion of the pedicle was excised 
in the usual manner. 

COMMENT 

One modification in the above procedure 
might have Leen advisable. When the 
pedicle was divided for attachment to the 


hand, Thiersh grafting of the chest wall 
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Fig. 2. Showing hand defect and pedicle, with size and 
position of bone transplant outlined on skin. 

Fig. 3. The inferior portion of the pedicle has been raised 
and attached to the dorsum of the hand. 



Fig. 4. Pedicle detached from chest wall and 
closure of hand defect now completed. 
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defect could have been done immediately, however, were noted: The reconstructed 
returning the flap to its original position, digit was firm with no tendency to be 
Then, when it was attached to the hand, fiopp 3 ^ This was due to two factors: First, 



Fig 5 Fig 6. Fig. 7. 

Figs 5 and 6 Reconstructed thumb after completion of operations 
Fig 7 AT-ray of hand showing bone transplant 


no raw surface would have been present. 
Since the division of the pedicle was accom- 
plished in two stages, this would have 
necessitated two additional operative steps. 
The drainage from the raw surface caused 
no problem in this case and final Thiersh 
grafting of this defect was carried out 
after reconstruction of the thumb had been 
completed. 

The final cosmetic result would alone 
seem to justify this operation, which is 
essentially a simple procedure. It was possi- 
ble to follow up this case for only a brief 
period so that claims for improved function 
of the hand must be guarded. Certain facts. 


the presence of the transplanted bone in the 
shaft, and second, its broad attachment to 
the hand, allowing for a wide area of scar 
tissue formation. 

The functional accomplishment in this 
case may be summed up by saying that the 
patient has been given a stiff thumb which 
has no motion but is present in a normal 
anatomical position, and against which the 
fingers may be opposed, thus allowing for a 
certain amount of grasping power. 

The advisability of grafting the tibia 1 
transplant to the carpus was considered 
but the probability of its being easily 
fractured discouraged this idea. 



OSTEOMYELITIS OF THE FRONTAL BONE AND SUBDURAL 

EMPYEMA WITH RECOVERY 


Sidney W. 

NEW YORK, 

A, LTHOUGH subdural empyema (ab- 
scess) secondary to suppurative 
frontal sinusitis has been recognized 
for fifty or- more years, the literature con- 
cerning this ominous complication is 
meager. In recent years Courville,’ and 
Kubik and Adams- have made significant 
contributions to the study of this subject. 
Courville’s paper includes an up-to-date 
review of the literature and a report of 
forty-two cases of subdural empyema 
secondary to suppurative frontal sinusitis 
verified at autopsy. Since recovery from 
subdural empyema is so infrequent it was 
deemed worthwhile to describe in detail 
the clinical course and mode of treatment in 
a successful case. 

CASE REPORT 

R. L. G., a white male, twenty-eight years 
old, a clerk in the United States Army, had 
always been in good health up to September 4, 
1944, when he developed an acute upper 
respiratory infection. On September 8, 1944, he 
developed pain in the left frontal area extending 
over the left eye. Examination at that time was 
reported to show a swelling of the left frontal 
area and a purulent discharge from both nares. 
His temperature varied from 99° to ioo .4° f . On 
September 12, 1944, he complained of headache 
and nausea and he vomited several times. He 
was treated in the Out-Patient Department 
with a nasal spray of cocaine and ephedrine. 
AT-ray examination showed clouding of both 
frontal sinuses with sclerosis of the bone around 
the left frontal sinus. From September 17 to 
September 24, 1944, he received 20,000 units of 
penicillin every four hours. A culture of the 
nasal discharge at this time yielded Staphylo- 
coccus albus and hemolytic staphylococcus 
aureus. On September 28, i944> abscess of 
the left side of the forehead was incised and 
drained. He failed to improve and continued to 
complain of severe pain in the head and general 
malaise. On October 7, I944> he was transferred 


Gross, m.d. 

NEW YORK 

by air from a United States Army Station 
Hospital in Canada to a General Hospital in the 
United States. Upon arrival he was drowsy and 
disoriented. There was a swelling of the scalp 
in the left frontal area. A few hours after admis- 
sion a bilateral radical frontal sinusotomy was 
done. This disclosed osteomyelitis of the skull 
and an epidural abscess; 25,000 units of 
penicillin were given on admission and con- 
tinued every three hours. On October 8, 1944, a 
right-sided hyperreflexia was noted. The patient 
seemed to ignore the right side of his body. He 
pointed correctly to a few parts on the left side 
of his body but was unable to point to any part 
on the right side. He had a marked e.xpressive 
aphasia. A lumbar puncture showed a pressure 
of 390 mm. of water. At 2 p . m . on October 8, 
1944, he had a Jacksonian seizure which began 
on the right side of the face and spread to the 
right upper and lower extremities. The patient 
was considered “too sick to move by air or 
rail” at this time. He was given 5 Gm. of 
sodium sulfadiazine intravenously. The pa- 
tient’s temperature was io3.6°f. 

The patient was transferred to another 
General Hospital by air on October 9, 1944, and 
came under the author’s observation at 6:30 
P.M. on that day. On examination the patient 
appeared critically ill. He was in deep stupor 
but moved about slightly on painful stimula- 
tion. There was slight neck rigidity and a 
bilaterally positive Kernig. Both optic discs 
showed slight blurring. There was a right 
hemiplegia with a positive right Babinski sign. 
AT-ray examination of the skull showed a moth 
eaten appearing area of bone destruction about 
3 by 3 cm. in the left frontal area. A lumbar 
puncture showed a pressure of 230 mm. of 
water. The fluid was clear but contained 215 
cells per cubic mm., 67 per cent were poly- 
morphonuclears and 23 per cent were lympho- 
cytes. Culture showed no growth (later report). 
Blood count was: red blood cells 2,750,000; 
white blood cells 16,000, 88 per cent poly- 
morphonuclears and 12 per cent lymphocytes; 
temperature was ioi.8°f.; pulse 88; blood 
pressure 156/70. 
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Operation was begun at 10:50 p.m. October 
ptii and lasted to 12:40 a.m. October 10, 1944. 
With the use of local anesthesia the incision 
of the previous bifrontal radical sinusotomy 
was reopened and extended laterally to the left. 
A new incision was made beginning at the 
glabella and extending in the sagittal plane to 
about 3 cm. beyond the hair line and then 
laterally to the left temporal region. (Fig. 1.) 
Michel clips were applied to the vound edges 
and these were left in place for three da3fs to 
control bleeding. The scalp flap including the 
periosteum was stripped from the bone. The 
outer table of the skull appeared roughened and 
of increased vascularitj' in the left frontal area, 
corresponding to the area of bone destruction 
noted in the .x-ray film. An opening was made 
in the skull with perforator and burr. Pus was 
present in the diploic spaces. All the diseased 
tissue was removed with rongeurs well out into 
normal appearing bone. A few granulations were 
present on the dura. After preparing a small 
area with iodine and alcohol the dura was 
punctured with a fine needle. Pus was obtained 
from the subdural space. The dura was then 
opened widely in all directions. A large amount 
of pus escaped and was removed by suction. 
The pus extended laterally to the temporal 
region and posteriorly to the parietal region. 
Rubber tissue drains were inserted into these 
areas and along each a Dakin tube was placed 
so that penicillin could be instilled localh'^ 
without disturbing the dressing. Gauze packs 
saturated in a solution of penicillin containing 
500 units per cc. were placed on the dura. The 
scalp flap was then loosely sutured in place with 
a few silkworm gut sutures. The wound was 
then sealed. The patient was turned over and 
re-draped to expose the left occipital area. The 
skull was opened and even though the dura 
appeared normal a rubber tissue drain was 
placed in the subdural space. This was done 
because of the author’s experience with previous 
unsuccessful cases of ‘subdural empj'^ema in 
which autopsy showed loculation of pus in the 
occipital region. A transfusion of 500 cc. of 
whole blood was given during the operation. 

The patient seemed more alert following the 
operation. He had tvo right-sided Jacksonian 
seizures the following morning. Nasal oxygen 
and penicillin 20,000 units every three hours 
were started on return to the vard. He began 
to move his right arm on the morning following 
operation. Transfusions, each of 500 cc. of 


whole blood, were given on October loth and 
October i ith. The patient’s favorable course is 
best pictured bj^ the temperature chart. (Fig. 



Fig. I. Appearance of wound one ^\eek after 
operation. 

2.) On October 15th the patient vas alert and 
was able to talk in single words. Beginning 
immediately after operation 30 cc. of penicillin 
(500 units per cc.) were injected into the wound 
twice a day bj^ means of the Dakin tubes. The 
wound was dressed on the third postoperative 
day and the Michel clips removed from the scalp 
edges. On October 16, 1944, one week following 
operation the second dressing was done. The 
wound was clean and free of pus at this time. The 
patient’s improvement was rapid. On Novem- 
ber 6, 1944, under intravenous sodium pentothal 
anesthesia a secondarx^ closure'was done. The 
author was transferred to overseas dutj’- at that 
time. Follow-up was maintained bj' mail. The 
patient’s letters showed no evidence of an\' 
language defect. A letter received in October, 
1945, one jmar following surgerx% stated that a 
tantalum cranioplasty had been done and that 
the patient considered himself to be in normal 
health. 

COMMENT 

In the author’s previous experience xvith 
cases of subdural empyema he had never 
obtained a cure. The method of treatment 
was in every major respect similar to that 
used in the present case with one important 
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exception. This was the first case in which empyema secondary to frontal sinus infec- 
penicillin was used. However, the favorable tion has been adequately described by 
result cannot be attributed solely to the Courville and Kubik and Adams so that 



use of penicillin since the patient was 
adequately treated with this agent prior 
to surgery without any influence on his 
progressive downhill course. At the time of 
operation he was almost moribund, much 
worse than any case of subdural empyema 
which had previously come under the 
author’s care. He recovered promptly 
following adequate surgery combined 
with systemic and local penicillin and 
transfusions. 

It was fortunate that the organism 
responsible for the infection was extremely 
susceptible to penicillin. The laboratory 
reported the organism to be “a strepto- 
coccus viridans more susceptible to peni- 
cillin than the standard staphylococcus 
hemolyticus strain.” 

The clinical course in cases of subdural 


only the salient features will be reviewed. 
During an attack of acute frontal sinusitis 
or an acute exacerbation of chronic frontal 
sinusitis, the first sign of spread of infec- 
tion to the subdural space may be a 
Jacksonian seizure on. the contralateral 
side. After the initial seizure the course 
may be fulminating with headache, signs 
of focal involvement, such as hemiplegia 
■and aphasia, then stupor and signs of 
systemic toxemia. Evidence of meningeal 
irritation is usually slight or absent and the 
spinal fluid only shows signs of mild irrita- 
tion resulting from the contiguous infec- 
tious processes. If, in addition to the 
subdural empyema there is also a diffuse 
osteomyelitis of the skull, the scalp over 
the involved bone exhibits a typical cloughy 
swelling. 
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The spread of infection from the frontal 
sinus to the subdural space has been 
adequately discussed by Courville. He 
believes that direct extension through an 
area of erosion in the posterior sinus wall 
to be rare and favors the pathway of the 
communicating veins as the most common 
route. 

Trealmenl. Subdural empyema is a 
surgical lesion. Once the diagnosis is made 
exploration and drainage should be carried 
out without delay. The opening in the skull 
should be large enough to provide adequate 


drainage. Primary closure of the scalp flap 
is never justified. The surgeon should not 
be concerned with the size of the bony 
defect. Cranioplasty at a later date is far 
preferable than to risk inadequate drain- 
age. In addition to surgery systemic and 
local penicillin in full dosage is indicated. 
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Necrosis oj bone is due to periostitis, osteitis, osteomyelitis, irradiation or 
injury. Toxic necrosis is caused by phosphorus or mercurj', often in 
association with bacteria. Senile 7iecrosis (quiet necrosis) follows trauma- 
tism, probabl}'^ with a mild associated infection. 

From “Principles and Practice of Surgery” by W. Wayne Babcock (Lea 
& Febiger), 



HYPERPARATHYROIDISM DUE TO PARATHYROID 

ADENOMA 

W. J. Bibrmann, m.d. 

On Staffs of St. Francis, Wesley, .Wichita and County Hospitals 
WICHITA, KANSAS 


T he following is a presentation of a 
very atypical case of hyperparathy- 
roidism due to parathyroid adenoma, 
bringing out the dilTiculties of diagnosis, 
and also a review of the literature to 
present the difficulties encountered in the 
surgical removal of these adenomas. 

CASE REPORT 

Case i. No. 8685. A white female, age 
forty-four, was admitted to the iiospital on 
September 17, 1936, with the following com- 
plaints: nausea and vomiting, frequenej- of 
urination and occasional sharp pain in the 
bladder like a knife sticking, a history of con- 
tinuous dull ache in the right kidney region 
when walking a great deal for tiic past two 
years, and some weakness. Urinab'sis revealed: 
albumin positive, specific gravitj' 1014, blood 
normal, few leucocj'tes and occasional hyaline 
cast. A^’-rays revealed the following: both 
kidneys appeared studded throughout with 
minute calcium deposits. The pelves were filled 
out and appeared normal; they were cleared of 
all symptoms in five days under routine 
urinary antiseptics. Skin tests, sputum, and 
,v-ray of chest were all negative for tuberculosis. 
Blood calcium and phosphorus were normal. 

On June 24 , 1937, the patient was readmitted 
to the hospital complaining of nausea and 
vomiting and urinary frequency. Urinary find- 
ings were essentially the same as before. A 
complete gastrointestinal series did not reveal 
any pathological condition. Pelvic bones and 
x-ray of the skull did not show decalcification. 
An x-ray of the chest was normal. Blood 
calcium at this time was 14 mg- per 100 cc. of 
blood, and blood phosphorus was 2.5 mg. per 
100 cc. of blood. Organic phosphatase was .15 
mg. per cc. of blood. Under routine measures 
the urinary disturbance improved. 

The patient, however, kept eomplaining of 
weakness and occasional vomiting spells. She 
lost weight and seemed to get progressively 
worse until six months later while walking she 


fell and broke both femurs. A'^-ray at this time 
revealed a definite decalcification and cystic 
formation throughout both femurs and also in 
the skull. Blood calcium at this time was 15.7 
and the blood phosphate was 3 mg.; phos- 
phatase (Bodinsky method) was 28 units. A 
diagnosis of parathyroid tumor was made but 
the patient’s condition did not warrant anj' 
exploration at this time. Supportive splints and 
deep x-ray treatments were given over the 
parathyroid regions as a temporarj' measure, 
but with no apparent results. The blood calcium 
and urinarj' calcium kept on a continual rise 
although the blood phosphorus staj^ed about 
the same. After about two months of trans- 
fusions and other supportive measures the 
patient seemed to be in condition to e.vpiore the 
parathyroids. 

The thyroid was e.xposed in the usual wa3' by 
the collar thyroidectomj’^ incision. The pre- 
tracheal fascia was opened in the midline. The 
strap muscles were divided high up on both 
sides between muscle clamps and reflected. 
The right side was first dissected by rotating 
the thyroid mesially and exploring the region 
at the bifureation of the inferior thjToid arter3^ 
Here, as well as at the upper pole and lying 
rather deep, two normal sized parathyroid 
glands were found and left in place. No para- 
thyroid tissue was located at the lower pole. 
The inferior pole vessels were divided, the fascia 
overlying the gland posteriorly incised and the 
dissection carried downward into the upper 
borders of the mediastinum. No tumor was 
found here, so the same procedure was carried 
out on the left. Here, however, on deep palpa- 
tion and tying about 5 cm. below the inferior 
pole a tumor mass was felt. It was rather easily 
enucleated and delivered into the operative 
field. Its vascular attachment was clamped and 
tied and the tumor removed. It appeared as a 
firm, grayish-brown, encapsulated mass. Rou- 
tine thyroidectomy closure was used without 
drainage. 

There was little reaction from the operation 
and within three days the patient was on a 
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general diet and seemed to feel somewhat 
improved. One week following the operation 
the blood calcium was 6.5 mg. and the blood 
phosphates 2.6 mg. Blood phosphatase was 
10.18 Bodinsky units. She was extremely 
nervous and apprehensive. Chevostek’s and 
Trousseau’s signs were negative. Heavj' doses 
of calcium gluconate and parathormone were 
administered and during the next few days the 
patient was much less restless and the blood 
calcium rose gradually daily until a level of 
1 1 mg. was reached. Blood phosphates rose to 
5.5 mg. and remained there. 

The fractures, up to the time of operation on 
the parathyroid, showed no attempt at uniting 
and there was absolutely no calcium deposit 
at the seat of fracture. After the operation the 
fractured areas became gradually more stable, 
and each month showed more and more callous 
formation. This process, however, was ex- 
tremely slow and during the first month follow- 
ing the operation she broke her left clavicle and 
also the right humerus just by trying to turn 
herself in bed. It was eighteen months before 
we attained enough callous union and recovery 
in the long bones in general to permit the 
patient to try to walk on crutches. 

Two years after operation the patient was 
readmitted to the hospital for a check up. She 
was now able to walk quite well on crutches. 
Blood calcium was 10.5 mg.; blood phosphates 
were 3.7 mg. She was complaining of a fre- 
quency and back ache. The urine contained 
many pus cells and a few red blood cells. X-ray 
of the kidnej'^s showed the same diffuse calci- 
fication as the previous x-ray before operation. 
No isolated calculi were found and the patient 
improved on routine urinary antiseptics. Elec- 
trocardiogram at this time showed no myo- 
cardial changes. 

Four years after operation the patient was 
readmitted to the hospital with urinary dis- 
turbances. The blood picture was norma! in 
every detail. Urinalysis showed many blood 
cells and clumps of pus cells and a few granular 
casts. X-ray of kidnej^s was again the same as 
before. She responded to treatment but much 
slower than the previous admission. 

Another year passed and she was readmitted 
to the hospital and presented the picture of a 
chronic nephritis. Blood urea and urea nitrogen 
were both elevated, with blood, pus, and casts 
in the urine. From this she never recovered. She 
lingered on for another 3'ear with periods of 


remission or improvement. Her blood pressure 
constantly rose and she gradually showed more 
and more signs of myocardial failure, and died 
presenting the picture of cardiorenal disease. 

SUMMARY AND COMMENTS 

Diagnosis is the most difficult procedure 
in this affliction when you are confronted 
with such atypical symptoms and findings. 
A typical case would naturallj^ have the 
increase in the blood calcium and the drop 
in the blood phosphorus and phosphatase. 
At the same time you should find the bonj" 
changes of osteitis fibrosa cystica and the 
calcinosis of the kidneys with the accom- 
panying urinary findings. Along with this 
you might have a few of the other systemic 
findings as loss of weight, impaired appetite, 
constipation, indigestion, nausea and vom- 
iting, and even pes planus due to muscular 
weakness. 

Many of these cases first present them- 
selves as renal calculi. This case first 
presented itself with the typical calcium 
deposits throughout both kidneys of hyper- 
parathyroidism and a resultant urinarj' 
finding of pus and blood. The blood cal- 
cium remained normal and there were no 
bony changes for several years. Later she 
displayed both the bony changes and the 
increase in the blood calcium but the blood 
phosphorus always remained rather nor- 
mal. A very striking thing about the case 
was the sudden onset of bonj"^ changes with 
the rise in blood calcium. Due to the 
urinary findings and the kidney x-ray 
findings for such a long period of time 
without any other changes we were sus- 
picious of tubercular changes. Skin tests 
and sputum analj^sis and chest x-raj^ all 
disproved this theor3^ I am now of the 
opinion that when such typical findings in 
the kidnejfs are manifested and the other 
possibilities ruled out that one is justified 
to explore the parathyroid region for a 
tumor and not wait for all the other find- 
ings and sjTOptoms. 

A review of the literature on the subject 
brings to light many surgical difficulties. 
One of them is that although you find a 
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tumor on one side in the parathyroids you 
should be sure to explore the opposite 
side for another tumor, which happens 
quite frequently. Most of them seem to 
have been found in the upper substernal 
region but some have been reported 
posterior to the trachea, at the upper pole 
of the thyroid, inside the thyroid gland 
itself, and also at the bifurcation of the 
inferior thyroid artery. A few cases were 
reported where the tumor was never found, 
not even at autopsy. These must un- 
doubtedly be cases in which there is con- 
genitally misplaced parathyroid tissue, 
such as is found with endometrial tissue as 
in endometriosis, or a hidden dermoid cyst. 

The differential diagnosis relies mainly 
upon the blood chemistry and x-ray. 
X-ray findings might be confused with 
Paget’s disease or osteitis deformans, but 
the blood chemistry would differentiate 
the two. The estimation of the hormone 
quoted in Bodinsky units will range from 
12 to 20 in hypercalcemia of hyperpara- 
thyroidism, but will be much higher in 
Paget’s disease. In other bony tumors you 


do not have the hypercalcemia. Rickets is a 
disease of infants, whereas hyperpara- 
thyroidism usually appears between twenty 
to forty 3'^ears of age. 
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Volvulus of sigmoid colon, 550 
Vulva, tumors of, 210 

W alking, early, after major surgery, 614 - 
Wall 

dividing, between herniation and prolapse (E.), 167 
of chest, desmoid of, 356 
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PSYCHOSOMATIC SYMPTOMS AND BORDERLINE 

HYPERTHYROIDISM 

Bernard J, Ficarra, m.d. 

Follow in Surgery, Lahej^ Clinic, 

BOSTON, MASSACHUSETTS 


T he surgeon of yesteryear little real- 
ized that posterity would demand a 
psychiatric knowledge in modern sur- 
gery. In the diagnosis and care of hyper- 
thyroid patients the surgeon trespasses 
on the confines of the psychiatrist. Al- 
though he does not enter his domain, 
it cannot be denied that in the care of the 
borderline hyperthyroid patient the sur- 
geon pierces the outskirts of- this realm. 

Psychosomatic medicine concerns itself 
with those patients who are neither 
physically ill nor have an organic mental 
derangement. These patients are cate- 
gorized as having “functional illnesses.” 
Most of these patients have a nervous 
disposition. A tremor may be present with 
palpitation occasionally noted. This triad 
of symptoms labels the patient a hyper- 
thyroid. A basal metabolic rate is taken 
on the nervous patient. It is usually 
elevated. Failure to repeat this study does 
not reveal the error. The diagnosis is 
apparently correct and the patient is 
sent to the surgeon for thyroid surgery. 

The surgeon now assumes the responsi- 
bility. Unless he is alert he will perform a 
subtotal thyroidectomy on a patient whose 
symptoms will persist or become more 
marked following surgical intervention. 

Neurocirculatory asthenia is the most 
common disorder confused with hyper- 
thyroidism. These individuals have palpita- 
tion, tachycardia, tremor, weight loss 
and a slightly elevated basal" metabolism. 
Such patients, however, have no eye signs, 
no increase in pulse pressure or pulse rate, 
poor appetite, cold extremities and they 
demonstrate no manifestations of chronic 
anxiety. 

Psychoneurotic states produced by psy- 
chic trauma simulate hyperthyroidism. 


A patient ma}^ have witnessed or was a 
part}^ to a frightening experience. This 
factor majf precipitate symptoms closely 
paralleling toxic goiter. This class of 
patients perhaps have a pre-existing hyper- 
adrenalism. The physical examination of 
such persons may not confirm the history 
of tremor, sweating and tachycardia. 
The gland may jbe normal to inspection 
and palpation without any audible bruit. 
The value of the pulse rate which is in- 
creased in hyperthyroidism, is noteworthy. 
Psychic factors may cause a temporary 
elevation whereas hyperthyroidism main- 
tains a constant elevation of the pulse rate. 
A fact to remember is that the toxic goiter 
patient is usually older than the neurotic 
individual. We have observed that patients 
with true hyperthyroidism have a tendenej'^ 
to cry spontaneously without apparent 
cause. 

When the basal metabolism has been 
elevated on the initial reading, technical 
inaccuracies may be the cause. The nervous 
individual should be informed of the proce- 
dure and his cooperation obtained. As a 
generality it may be stated that coopera- 
tion and relaxation are less frequently 
obtained with psychoneurotic patients 
than with hyperthyroids. Repetition of 
the test each morning until a satisfactory 
technical reading is obtained may reward 
the observer with a normal basal metabolic 
recording. 

Another important differentiating ob- 
servation is the apparent improvement 
when these functionally disturbed patients 
are hospitalized. When these persons are 
liberated from familial entanglements relief 
occurs within a few days. Freedom from 
noxious mental stimuli eradicates the tachy- 
cardia and nervous symptoms. 
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4. Two hundred thirteen thousand and 
twenty-four training hours were saved 
during fourteen months using the march 
bar treatment. 

5. Our series shows that most of the 
fractures occurred when the training cycle 
was stepped up in the fifth and sixth weeks 
of training. 

6. March fracture occurred more often 
in the right foot than the left. Any one 
of the metatarsal bones may be involved 
and one soldier can have two or three 
march fractures at the same time. 

7. The relative lengths of the first, 
third, and fourth metatarsal bones were 
measured in 692 cases of march fracture; 
the second metatarsal being used as a 
base and given the value of zero. The 
metatarsals of 100 normal feet were 
measured, and these measurements com- 
pared with the march fractured feet. 
There was no conclusive evidence of a 
relatively shortened first metatarsal play- 
ing a part in the etiological factor . of 
march fractures. 
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USE OF A DOUBLE ROLL AS A BANDAGE 


Lieut. A. D, Jonas 

MEDICAL CORPS, ARMY OF THE UNITED STATES 

R ound or irregularly curved surfaces Head Dressing. The rolls are applied 
of the human body present consider- with the knot in the occipital region and 
able clifhculties in the application of brought forward, then they are crossed; 




Fig. 2. 


bandages by the usual methods. The use 
of only one bandage, to cite an example, 
will not hold securely a dressing for the 
scalp. The loops carried over the prominent 
portion of the part to be bandaged have a 
tendency to loosen unless they can be 
securel}^ anchored. This disadvantage can 
be overcome by using two individual rolls 
of the same size tied together at one end; 
One roll serves as the base to which the 
other roll finds a secure attachment. 


roll A at i8o degrees, wound in the opposite 
direction; roll b at 45 to 90 degrees, carried 
over the vertex to the occipital area where 
it is crossed by roll a. Then roll a is wound 
around the head in a horizontal position 
without changing its direction, thus serving 
as a base for each crossing of roll b. 
(Fig. lA and b.) 

In this way any area of the skull can be 
covered with a minimum of bandage and 
a maximum of fixation. The pressure ex- 
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When persons with mental unrest have 
been convinced of the functional nature of 
their complaints and are assisted by 
competent helpful psychiatric suggestions, 
improvement is noted. With the aid of a 
psychiatrist the so-called hyperthyroid 
patient undergoes a complete metamorpho- 
sis. All patients suspected of mild hyper- 
thyroidism do not fall into the category 
stressed, even as the diagnosis between a 
functional disorder and borderline hyper- 
thyroidism is not as facile as outlined 
above. Each individual is a singular 
problem. There is no one diagnostic 
pattern applicable to all patients. 

Caution is advised against the other 
extreme of failing to recognize a true 
borderline hyperthyroid patient. T o brand 
such a patient a hypochondriac, a maling- 
erer or a neurotic may produce deleterious 
results. It must also be realized that 
hyperthyroidism is a constitutional disease 
and as such may display unusual psychic 
reactions. Although no characteristic psy- 


chic reaction is indigenous of hyper- 
thyroidism, many of these patients have 
acute delirium. Some patients with long 
standing hyperthyroidism may manifest 
toxic exhaustion psychosis and others a 
manic depressive reaction. 

True mental disease may occur in the 
hyperthyroid individual as in others. In 
such instances it is difficult to sift the 
mental class of symptoms from the hyper- 
thyroid group. This type of patient, 
however, presents many signs of hyper- 
thyroidism which categorize the disease. 
Thus even if the mental complaints are 
attributed to hyperthyroidism, at ' least 
the major underlying pathological condi- 
tion has been identified. 

Upon the thyroid surgeon rests the 
burden of separating borderline hyper- 
thyroidism from functional disorders. His 
perspicuit}' and decision will save the 
neurotic from a needless thyroidectomy, 
even as he can eradicate hypochondriasis 
from a patient with mild hyperthyroidism. 
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Lewin — Fracture of Clavicle 


American Journal of Surgery 



Fig. I . Lewin’s method of treating fracture of the clavicle in young children, illustrating the method 
of obtaining backward displacement of the shoulders by means of a metal or wood bar. Wliile 
the bar is in place, a figure-of-cight double spica is applied. This allows free motion of the arms. 
For a day or two it is advisable to apply a sling. In this method of treatment a plaster of Paris 
double spica may be used. 
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erted on a wound is far greater than by 
application of the routine head dressing. 
The same principle can be used in apply- 


region by roll b. (Fig. 2a and b.) This is 
done five to seven times, then roll b is 
carried from the right temporal region be- 




Fig. 3. 



A 


D 

Fig. 4. 



Fig. 

ing dressings to the chin as a support for a 
fractured mandible or wounds of the 
lateral portions of the face. The rolls are 
again applied with the knot in the occipital 
area and then crossed oyer m the right 
temporal region. Roll b is carried down- 
ward, across under the chin, upward, and 
in the left temporal region crossed over 
roll A, which was reversed m its original 
direction. Roll A is wound from left to right 
anteriorly and crossed on each temporal 



,d the right ear in a dmgonal direcUon 

pearing in front below jj ^ 

Tied forward to cover the chm, 

;d in the same wajs j ® cross each 
aporal region. Roll a f ^ b cross^^^ 

ler on the ^hm, occipu a j^ppijed 

Shoulder Dressing. Ro ‘ j-pur 

;h the knot in the back t^ t 
hes below the scapu a a reversed 

rd. After crossing roll b, ro 
its direction. Roll b is carried o^cr 




Jonn*.- -Double Roll Banciauc Aracric-'n of S'irv'ri > 3^^ 


'•lumHirr (i'rnn tiic back and after beinp: 
<ro'~‘(d by mil a i'- l)rou^hl back to tlu.* 
r»r!!:ina! startin': point. H-ifi, 3\ and ii.) 

"J /nctiirui/ Wduncls. 'I'iic rolb 
arc apj)!ic<l v.ith the knot at the level of 
tin- '■i-corid to third lumbar vertebra and 
inou'dit foiward. Roll a is reversed in its 
fiio^tior. in the left lower abdominal 
ijuadt.int. Pot!! fi iv canied do\sn tfi the 
itUH-i aspect nl the thioh. I'hence in a 


horizontal direction to the area below the 
orcatcr trochanter, from there slanting up- 
ward to the left lower abdominal cjuadrant. 
Here roll a, running from left to right 
anteriorly, serves as a base for roil n. 
(Fig. 4 A and n.) 

The contour of an amputation stump 
presents the same problem as a head 
dressing. Therefore, the same proctxlurc 
will be followed. fPig. 5A and n.) 



Hi 1 t i)iN(; fttmi v.<uu)<!s of tlu- p.iini of the liaiul is often profuse. f(»r 
not oni% i-. the !)!(«''! sui)j>l> ju-ner.iii> a ridi one, but is (ieri\’e(l from sewr.nl 
''eitu-., \\ it!i .1 ni.iss of iinjuutant stnietuies in the innnetiiate vieinit\ it is 
m.-uK i'-.ili'e to jijipiv arterv hueeps b!imil\ ; ne\ erthelcss, h!ee<iinp liere 
d'.ouiii is- tie.iiiti i)s li>r.)i haemostasis, aiul not In- ligature of tlie pro\ima! 
-.1- •-<!*, i.e, r.'aiiai and uliinr, exiejit as hist res„it. 

i join ’'\bnor buraerv " iditt<i i)\ Hunjplux Knlleston ami Aian .Mon- 
stud ■ Ph’.io op'.iu ,i! I ;i)tat\ 



FRACTURE OF THE CLAVICLE 

A SIMPLE METHOD BY MEANS OF WHICH THE PATIENT HOLDS HIS 
^ OWN SHOULDERS BACKWARD AND UPWARD* 

Colonel Philip Lewin 

MEDICAL CORPS, ARMY OF THE UNITED STATES 

T here is a large number of methods but in front of his flexed elbows. This 
of treating simple fractures of the automatically maintained his shoulders in 
clavicle. About twenty years ago proper position while I applied a figure 
at St. Luke’s Hospital, Chicago, while of 8 retention bandage. At present, 1 
treating a six-year-old boy who had apply a plaster of paris yoke cast, 
fractured his clavicle, I placed him on a A wand, section of broom handle, a 
chair and pulled his shoulders back by bar, cylinder or rod may be used. This 
pulling his elbows behind him. Then I technic releases one or two assistants, 
placed an ordinary wand across his back 

* The author’s first description and illustration of this method appeared in his book, Orthopedic Surgery for 

Nurses,” published by W. B. Saunders Company. 
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Hc.uling'i, Palmer- Supernumerviry Kidney Amcncinjounni of surgery 371 

icsult ii> not a lubcd paieivch\ matous mass, About one year previously (1943), she de- 
but two entirely separate struetuies, each vcloped back pain. This pain was always on 
within itv own capsule, sometimes King the right side, radiating from the lumbar area 



m.il roi.il pilvK .iiid c-iljci-b. Also shows ureter and supernumerary kidney. Marked 

]) irli.dlj emptied supernumerary kidney to constriction of the ureter near Mackenrodt’s 

the medi.d side of normal kidney. ligament. 


in apposition, with or without loose 
connective tissue attachment or vascular 
or ureteral anastomosis. 

CASE HEPOUT 

L. P., a twenty-four year old w'hite married 
uoman, of Italian extraction, presented herself 
at the office of the senior author (D. M. H.) 
November ii, 1944, complaining of dribbling 
from the vagina and desirous of becoming 
pregnant. 

As far back as the patient could remember, 
there had been a constant leakage of urine 
from the vagina, both nocturnal and diurnal, 
necessitating the wearing of a vulvar pad. 
She had been married three years, but had 
never been pregnant. She had been given office 
treatment by other physicians for many years, 
but her discharge had never been relieved. 


anteriorly into the right groin and pubic 
area. Pain was worse at the time of menstrua- 
tion and upon arising in the morning. It was 
dull and aching in character, and never had 
been colicky. There was no polydypsia and no 
pruritis vulva. 

Previously the patient had always enjoyed 
good health. As a child she had measles, vari- 
cella and pertussis. She had an appendectomy 
performed in 1939, but no mention of kidneys 
made at this time. She was employed as a 
seamstress. The genitourinary examination was 
negative. The menstrual history was normal 
and there had been no accidents or injuries. 

The general physical examination showed a 
well developed, w^ell nourished woman with 
negative physical findings except in the vaginal 
examination. There was tenderness over the 
right kidney area posteriorly. Neither kidney 
was palpable. 
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SUPERNUMERARY KIDNEY WITH URETER 
OPENING INTO VAGINA 


grow; at first, dorsally and then craniaily, 
consisting now of a short pedicle (the 
ureter), with a mushroom shaped extremity 
— the future pelvis. Further growth is 
concerned with an elongation of the ureter 
and expansion of the pelvis with subse- 
quent division into calyces, papularj 
ducts and collecting tubules. Co-mci- 


Donald M. Headings, m.d. and Rufus E. Palmer, m.d. 

Attending Surgeon, Montgomery Hospital Associate in Surgery, Montgomery Hospital 

NORRISTOWN, PENNSYLVANIA 

A SUPERNUMERARY kidney is one 
of the rarest of renal anomalies.* 

Geisinger^ reviewed the literature 
in 1939 and reported thirty-eight cases 
of authentic supernumerary kidneju He 
added two cases of his own. Since then, 
three more cases have been added,® bring- 

inrr the total to fortv-three. Irt this series, auers auu - . 

five cases have been reported with extra- dentalb’, “ a^^esltom a separate 

vesical ureteral openings,-"-* Only one summg wJ. The 

of these was diagnosed preoperatively. : (1,^ „,eter in its ascent, 

This case is reported to bring the hterature >««« accontpan^^the ureter ^ 

‘“’Geisinge'r* states that a true super- /f f 

numerary kidney is a distinct encapsu- 8 ocents and there 

lated, large or small, parenchymatous mas , therefrom the complete nor- 

topographicaiiy related to the usual kidney ^ „,th kidney and ureter 

by a loose cellular attachrnent at j accustomed anatomical position, 

often by no attachment whatsoever. Many in from this charr- 

cases reported in the past are double or Numerous oev ,, 

fused kidneys, and not true supernumerary 
kidneys. 


their accustomeQ aiuiuuut.t.ct. j -- 

Numerous deviations from this c 
teristic behavior of the 
and associated ^ 


" — associaucci — - - 

i"Sf review of the embryology of tbe — 

kidney and ureter will explain m a measure meteric bud as a common cap, 

how the anomalies of the upper and lower “'“/hlUed 

urinary tract may arise. , ureter or each limb of a b ‘ 

Embryology. For practical purposes, the tack “ret independent « 

pronephros and mesonephros may be kddney. In the com » 

disregarded. These exist during early fevelopment and ascent, the 

Ek“jh-fi=4:r"^ 
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bladder to the place where it was removed 
mtra-abdominally. The ureter was then pulled 
out and the wound closed with a running 


The patient was discharged on the tw'enty- 
second postoperative day. Abdominal and 
vaginal incisions w^ere w^ell healed. Follow^ up 



Fig. 4. Actual photograph of specimen after incising and laying open pelvis and kidney. 


chromic No. i suture. The patient left the 
table in good condition. 

Preoperative diagnosis: E.x'tra kidnej', right 
side; congenital extra ureter, opening into 
vagina. 

Postopeiative diagnosis: Same. 

Nephrectomy and complete ureterectom}'^ 
had been performed. 

The ureter opened into the vagina and said 
ureter w^as attached to a very small kidney, 
which w'as to the medial side of the right normal 
kidne3x This kidnej^ w'as not attached to the 
larger normal kidnej'^ by any renal tissue. There 
W'as a separate blood supply together with a 
separate ureter. 

Pathological report: Rudimentary kidney 
and ureter. (Figs. 3 and 4.) Kidney i }4 inches 
by inches, firm in consistency, pole in 
ureter 13 M inches, connected w'ith the pelvis 
of the kidney. Ureter: Composed of fibrous 
tissue w'ith a lining layer of epithelial cells. The 
sections consist of rudimentary kidney and a 
section of ureter. Kidney: First a thick fibrous 
capsule, beneath this is a layer showing tubules. 
Some of the tubules are lined w'ith normal cells. 
The rest show' riidimentarj' formation. An 
occasional functioning glomerulus is seen. Be- 
neath this is a small pelvis. Below the pelvis is 
a dense fibrous mass in wdiich there are a few' 
sections of normal ureter. Diagnosis: Rudi- 
mentar3' kidney and ureter. 


examination on May nth, revealed the ab- 
dominal scar to be firm; there w'as no tender- 
ness, and no evidence of hernia. The patient 
stated that for the first time in 3''ears she was 
free from the continual dripping of fluid of 
the vagina. 

COMMENTS 

r . A case of true supernumerary kidney 
with extravesical opening of the ureter is 
reported. 

2. The question of whether or not the 
continual passage of urine into the vagina 
with subsequent stagnation and alkaliniza- 
tion was the etiological factor in the 
patient’s sterilit3', must aw'ait the return 
of her husband from the Armed Service. 
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Vaginal examination revealed a normal The retrograde study (Fig. i), of the (nor- 
vulva. The vagina was found to be full of mal) right ureter and kidney showed no ab- 
clear-Iike fluid, alkaline in reaction. She had a normal change in the ureter, while the renal 
nulliparous cervix. The uterus was in mid- pelvis and calyces appeared normal. 



Fig. 3. Actual photograph showing specimen after removal. 

Dosition freely movable and normal in size. _ An intravenous pyelogram was taken Fd- 
J.orp nn nrlnova! tendcmess or masses lowing the administration of dio ras , n 


position, 

There were no adnexal tenderness or masses 
palpable. More careful examination disclosed 
a small orifice, 2 cm. to the right and 1 cm. 
below the external urinary meatus. Through 
this orifice, a colorless fluid was being dis- 
charged at periodic intervals, very similar to 
the discharge from the normal ureter. Pro- 
visional diagnosis: Anomalous ureteral opening 

into the vagina. . , 

Laboratory examination of the urine showed 

alkaline reaction; specific gravity, 1.015; al- 
bumin, I plus; negative for sugar; 5 to 
leukocytes per high power field; pt per cent 
hemoglobin, red blood cells 4,240,000; white 
blood cells 7,700; differential, normal; Kolmer 
negative; blood sugar, 87 mg.; blood urea 

"Tn'X'officrmethylene blue sHution was 
injected into the normal urethra. The d 
diLharge through the abnormal ureteral-hke 
opening one inch lateral to the urinary 
mmu. Va. watched carefully for 
utes. Fluid continued to come through the 
ureteral-like orifice, crystal clear. On the other 
hand, bladder urine was definitely blue. Ihis 
indicated that the abnormal 
had no connection with either the urethra 

bladder. The patient 

scopic examination to Dr. John B. 

urologist at Montgomery Hospital. 

Cystoscopic examination was made by tlie 
water method. Size No. 21 cystoscope passed 
readily. Bladder urine was perfectly clea. 
Ureteral orifices were normal on either side 
Indigo carmine returned from 
our minutes. Functions were alike and of 
excellent quality. Orifice, trigone and VKude 
neck were normal in appearance. No dye or 
urine appeared from any abnormal locations. 




lowing the administration of diodrast, traces 
of the dye were found in both renal pelves awl 
calyces. There were several calcified mesenteric 
glands lying to the left of the spine at the level 
of the third lumbar vertebrae. The renal shad- 
ows were partially obscured by gas in the 

"""R^rograde filling {Fig. 2) of the accessory 
urinary tract which emptied into the vagim , 
disclosed a straight tube-like structure yi 
medial to the right ureter and terminating m a 

oval pouch, corresponding to "T “ 

pelvis. It was apparently a part of a super 

”T™g partm&ian incision was mu 6 . 8 c»,. 
abte the umbilicus to 8 cm. bslo'V * 
bilicus. The peritoneum was 
the cecum and the ascending colon, h 

enure cecum and ascending cobn tc, the 
medial side, thus exposing the rig K 
together with the third f 
kidney was dissected free from 
its blood supply from the 

were ligated, and jpg ligament at 

its entrance through Macken odt s ga 

the base of the uterus 

and severed betujen. At n F ^jnd a 

wound was made 
Penrose dram inserted mt 
and the peritoneum ^ «'!' 

place. Sponge and pack count )je. 
parietal peritoneum was close^ i 


parietal peritoneum 
No. 0, muscles with chromi N ■ 

cotton No. M, subcutaneous tissi 

No. 40 and sbn X,med, foilo- 

Vaginal clean-up was then permr ^ 
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the presence of a diffuse erythematous rash 
over the nose and malar eminences, a thorough 
investigation was performed at that hospital. 
The white count ranged between 10,000 and 
14,000, with a normal differential. The sedi- 
mentation rate was consistent!}'’ elevated. 
Both serology and blood cultures were normal. 
The urine showed no abnormalities and cultures 
revealed nothing abnormal. Spinal fluid reveal- 
ed no abnormal contents. A^-rays of the chest 
and gastrointestinal tract were normal. A 
retrograde pyelography was negative. An 
electrocardiogram on February 2rst, was said 
to reveal evidence of intra-auricular conduc- 
tion defect. 

On admission to this hospital the patient 
complained of pain in the left upper quadrant, 
anorexia, malaise, vomiting and loss of weight. 
A review of his family history and his previous 
personal history revealed no pertinent informa- 
tion. On physical examination the patient 
was markedly emaciated, weighing ninety- 
eight pounds. There was an erythematous 
rash over the bridge of the nose and the malar 
eminences. 

Examination of the abdomen revealed a well 
healed right inguinal scar. There was slight 
abdominal distention and an indefinite mass 
was felt on occasion by several investigators 
in the left upper quadrant. This appeared to 
be fixed, but could never be well defined. 
The mass was tender with spasm and guarding 
of the overlying muscles. The liver and spleen 
were not palpable. There was active peristalsis. 
The patient’s finger nails and toe nails were 
markedly clubbed. Thorough laboratory and 
.v-ray investigations were carried out, but 
other than an Increased sedimentation rate 
and a vaiying leukocytosis, these were all 
normal or within normal limits. 

On April 24, 1944. biopsy of a cervical 
lymph node was performed. This was reported 
as revealing only hyperplasia of tlie lymph 
follicles. Because of the persistent pain in the 
left upper quadrant, the low grade fever, the 
abdominal findings and the persistent increased 
sedimentation rate, exploratory laporatoniy 
was recommended. The preoperative diag- 
nosis was a retroperitoneal lymphoma or 
Modgkin’s disease. 

Exploration of the abdomen revealed an 
extensive and severe jejunitis involving iS 
inches of the proximal jejunum, approxi- 
mately 12 inches from the ligament of Treil/.. 


This portion of the jejunum was roughened 
and granular and had the consistency of a 
garden hose. In one area there was a hard 



Fig. I. A tlr.iwingof tlie gross p.itliologic.il coiuli- 
tion found at the lir.st ojjcr.uion. There is .in 
cxieiibivc and severe jejunitis involving tiie 
proximal jejunum. The jejunum is roughened 
and gr.inular, and lias the com-isiency of .1 
garden liose. A h.trd tumor-like m.iss ix xixihle. 
Two loop.s of the involved jejunum .tie denxelv 
adherent to each other by listuki lorm.ition. 

A side-to-.side entcro-enterosloniy .iroiind the 
inx'oived portion of the jejunum h.ix been 
performed. 

tumor-like mass which grossly g.'ivc one the 
impression of a malignancy, fi'ig. i.) rv-o 
loops of the involved jejunum weie den.se) v 
adherent to each other by a fistulous formation. 
There were many dense adhesions between this 
loop and the surrounding structures. Beytmd 
this area the small intestine appearetl normal 
except for the terminal ileum. This was 
involved for a distance of about three inci'.cs 
proximal to the cecum, and appeared to be in 
the acute phase of the disease proce.ss. liecausc 
of the patient’s poor general toiuliiiun, a 
side-lo-side entcro-enierostomy .irimiui tiie 
involvetl portion of the jejunum was performed. 

(Fig- i-l 

Postoper.itiveiy the patient m.ulc .in an- 
cventfu! convalescence until June 13. 19;;. 
when his temper.iture rose, ills puKe lyci.i.me 



NON^SPECIFIC REGIONAL JEJUNITIS 


Major Sam Gendel and Lieut. Col. Meredith G. Beaver 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


R ecently our attention was di- 
rected to a case of non-specific 
regional enteritis involving primarily 
the jejunum, and to a lesser extent, the 
ileum. It is generally accepted that these 
cases of chronic, non-specific ileojejunitis 
fall into the group of regional ileitis de- 
scribed by Crohn and his collaborators® in 
1932. For it was shortly thereafter that it 
was recognized that the disease complex, 
regional ileitis, need not necessarily be con- 
fined to the ileum, but actually might 
involve other segments of the bowel. In 
1933, Harris, Bell and Brunn® reported a 
case of non-specific ileitis in which the 
disease was confined solely to the Jejunum. 
Then, in 1934, Brown, Bargen and Weber® 
observed that the colon adjacent to the 
involved terminal portion of the 
could be invaded by the extension of the 
process to segments of the bowel distal to 
the ileocecal valve. The name, regiona 
ileitis, is, therefore, perhaps an unfortunate 


involvement of the jejunum just distal to 
the ligament of Treitz. Under war time 
primitive conditions in a Methodist Mis- 
sion buried away in the interior of western 
China near Chungking, the patient was 
operated upon successfuIljL 
Although the pathology, symptomo- 
tology, roentgenologic findings and treat- 
ment of regional ileitis have been fairly 
well established, much less is known about 
these phases in the jejunal form of this 
disease, and certainly, more controversy 
exists over its management. Because ol the 
relative rarity of regional jejumtis, and in 
an effort to learn more about the mani- 
festations, course and management ot t is 
lesion, (although conclusions drawn from 
one case are admittedly dangerous) the 
following case is presented; 
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The mucosal folds become shorter and run 
in all directions. The wall increases in thickness 
up to about 1.5 cm. and the borderline between 


normal appearing mucosa, except for short 
stretches where folds are irregular. The wall of 
the intestine tapers down from a thickness of 



Fig. 3. A micropliotograph of tiic involved jejunum. TJie change.'; in the niucoca 
are characterized by dense and diffuse infiltrations of lunphocytes, plasma 
celLs, eosinopliiles, ulcer formations and regeneration of mucos.i with partial 
replacement of the original glands by pyloric type of glands. In places the 
submucosa is greatly thickened due to the presence of ii gelatinous material 
which probably is due to stasis of lymph. There is a marked increa'.e of 
fibrous connective tissue through the wall of the small intestine and e\- 
tending into the mesenterj-. A few small abscesses arc present. 


the mucosa and submucosa as ttell as between 
the mesenteric fat tissue and the wall of the 
intestine becomes ver^^ indistinct. About 35 
cm. from the proximal end the lumen of the 
gut narrows down to a circumference of about 
I ' ^ cm. At this point the lumen is barely 
passable for a medium sized probe. Beyond 
this obstruction there is a perforation of the 
wall of the gut, which communicates with 
the peritoneal cavity. The peritoneal opening, 
however, is shielded by fat pads which arc 
glued to the peritoneal surface by fibrinous 
adhesions. The lumen of the intestine beyond 
this obstruction widens out to about 5 cm. in 
circumference. About 7 cm. beyond this 
point it narrows down again to a circumference 
of 2 cm. From then on until about 9 cm. prox- 
imal from the distal end, the lumen of the 
small intestine measures on the averages? ■> cm. 
in circumference. The mucosal folds in this 
portion arc small and of irregular size and 
run in all din'erent directions. The Inst 9 cm. 
of the small intestine are partly lined with 


about 6 mm. to about 2 mm. at the distal end. 
The mesentery is greatly thickened measuring 
up to 2' 2 cm. in thickness. This thickening is 
due to fibrous bands which partlv replace the 
fat tissue. 

Microscopic: The changes in the nnico'.a 
(Fig. 3) arc characterized by dense and difliise 
infiltrations of lymphocytes, plasma ceils and 
eosinophiles, ulcer formation and regener.uion 
of mucosa with partial replacement of the 
original glands by pyloric type of glands. In 
places the submucosa is greath thickened 
due to the jtrcsencc of a gelatinous inateri.d 
which probably is due to stasis of Kmph. 
In addition there is marked increase of libroiis 
connective tissue throughout the w.di of tin 
small intestine and extending into the mc'i.n- 
tcry. This is as'^ociatcxl with inhltr.itions 
composed of plasma cells, lymphocytt's and 
eosinophiles. A few small absci-vm.s arc jirob- 
ablc related to the perfor.'ition of the wail of 
the iejunum. 
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more rapid, the sedimentation rate was 
accelerated and a palpable, tender mass 
appeared in the left upper quadrant. For a 



Fig. 2. Drawing of the surgically removed speci- 
men which has been opened. The peritoneal 
surface of the bowel is thickened. The wall of 
the intestine is thicker and less flexible than 
normal. In a few places the wall is markedly 
thickened and stiff. Tlierc are areas of narrow- 
ing of the intestine, at which point there is great 
thickness of the wall of the gut. The mesentery 
of the middle portion of the loop is greatly 
tiiickcncd and very dense in consistency. 
The mucosa shows irregular folds whicli run in 
all different directions. The submucosa is 
greatly thickened by dense, white, fibrous tis- 
sues. At one point the gut narrows down to a 
circumference of about i cm. At this point 
the lumen is barely passable for a medium size 
probe. Beyond this obstruction there is a 
perforation of the wall of the gut which com- 
municates with the peritoneal cavity. 

period of two weeks prior to this episode, he 
had been receiving sulfasuxidine in large doses. 
A clinical diagnosis of perforation of the 
jejunum and formation of an intraperitoneal 
abscess was made. Treatment was e.x'pectant 
until July loth, when, because of increasing 
pain and tenderness in the left upper quadrant, 
progressive anemia, increased sedimentation 
rate and daily rise in temperature, it was 
believed that exploration was again indicated. 

Consequently, on July lo, 1944, the patient 
was again operated upon. The involved por- 
tion of the jejunum was resected and a large 
intraperitoneal abscess was evacuated. The , 
lesion showed evidence of much more extensive 
inflammation than was noted at the first 
operation. The organism isolated from the 
abscess was a streptococcus susceptible to 
penicillin. Consequently, the patient was 
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^aced immediately on this form of therapy. 
He received a total of 2,750,000 units, over a 
period ol two weeks. Improvement was gradual 
until August 6, 1944, when it was noted that 
he again began to complain of pain in the left 
upper quadrant, with signs and symptoms of 
an acute inflammatory reaction. It was thought 
that this probably represented an exacerbation 
of his intrapeptoneal abscess and he xvas again 
placed on penicillin therapy, receiving 4, 125,000 
units, over a period of twenty-one days. The 
patient then went on to make a satisfactorj' 
recovery. A-rays of the terminal ileum revealed 
no pathology. He had gained forty-four pounds 
in weight when he was discharged. Post- 
operatively he received a total of 3,000 cc. 
of whole blood 3,000 cc. of plasma, 5,000 cc. 
of Amigen, 298 Gm. of sulfadiazine, 184 
Gm. of sulfasuxidine, and 7,150,000 units of 
penicillin. 

The pathological report was as follows: 

Gross: The specimen (Fig. 2) consists of 
several loops of small intestine measuring 
approximately 75 cm. in length. The peri- 
toneal surface of the bowel is thickened and 
frequently shows yellowish-white dots measur- 
ing about I mm. in diameter; in addition there 
are many remains of fibrous adhesions. In the 
middle portion the serosa shows extensive 
hemorrhages. Dense fibrous bands bind ad- 
jacent portions together thereby causing severe 
kinking. The wall of the intestine appears 
thicker than normal and is in general less 
flexible. In a few places the wall is markedly 
thickened and stiff. There is narrowing of the 
intestine in a few situations. In such areas 
there is usually great thickening of the wall 
of the gut. The wall of the middle portion of 
the small intestine is rigid and board-like. 
There are severe tears of the serosa and the 
wall of the intestine in this area. A portion of 
the mesentery is attached to the intestine. 
The mesentery of the middle portion of the 
loop is greatly thickened and very dense m 
consistency. On opening the intestine the 
circumference of the proximal portion meas- 
ures 6 cm.; its wall measures 5 mm. in thick- 
ness. The mucosa shows rather irregular 
folds which run in all different directions. 
Occasionally folds are quite prominent and 
appear edematous. The submucosa is great y 
thickened by dense, white fibrous tissue and 
there is moderate hypertrophy of the muscu- 
laris toward the middle portion of the specimen. 
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M ultiple adenomas of the para- 
thyroid gland are by no means 
uncommon. Of i6o cases of hyper- 
parathyroidism reviewed by Castleman 
and Mallory,^ ten showed involvement of 
two parathyroid glands. The surgeon 
should, therefore, at all times thoroughly 
e.xplore all four poles of the thyroid as 
well as the substernal area. The case re- 
ported herewith emphasizes this point as 
well as the importance of keeping in mind 
the embryological origin and the anatomy 
of the parathyroid glands. 

CASE REPORT 

R. S., male, age sixty-two, was admitted to 
Harper Hospital, November 13, 1938, with 
frequency and burning on urination, attacks of 
postprandial nausea and vomiting, stiffness of 
the knees, ankles, shoulders and elbows. There 
was generalized muscular weakness with pain 
on movement of the affected joints. The uri- 
nary symptoms had been present for approxi- 
mately one year. In 1917, nephrotomy was 
performed for the removal of three calculi from 
the left renal pelvis. Urinary symptoms were 
absent until 1937 when marked frequency de- 
veloped. While there was no gross hematuria, 
burning or smarting, a “scraping” sensation 
in the urethra was noted which he thought was 
due to the passage of small stones. Dyspnea on 
slight exertion, anorexia, gaseous distention 
after meals, ankle edema, and a weight loss of 
30 pounds developed gradually during the past 
two years. 

There were the usual childhood diseases in- 
cluding typhoid fever. An injury to the left 
knee early in life (possibly a fracture), resulted 
in shortening of the left _ leg. Pulmonary 
tuberculosis in 1913 necessitated a year of 
sanatorium treatment with complete arrest. 


Temporary “palsy” of the left arm occurred in 
1917 at the time renal calculi were discovered. 

The patient was of asthenic build, 70 inches 
tall, weighing 105 pounds, and was pale and 
undernourished. The eye grounds showed 
normal vessels with bilateral choked disc of 
1 .5 to 2 diopters which appeared due to a toxic 
condition. The perimetric fields were normal. 
Many teeth were missing and most of those 
remaining were carious. The cervical glands 
were enlarged. The thyroid gland was palpably 
enlarged. The thorax was small and thin-walled. 
The breath sounds were increased at both 
apices, but no rales were heard. The heart did 
not seem large to percussion; no murmurs were 
heard. The abdomen showed a relaxed abdomi- 
nal \vall ; no masses were felt. The prostate was 
moderately enlarged, smooth and not tender. 
The left lower extremity was one inch shorter 
than the right. A few varicosities were present 
in both lower legs. There was a marked kypho- 
sis involving the lower cervical and dorsal 
spine. On standing there was a postural de- 
formity as a result of the kyphosis. 

Cystoscopy performed by Dr. George Sewell 
on November i6th disclosed a mulberry stone. 
The bladder neck showed a median bar de- 
formity, grade 2, and trigonitis was present. 
Lithopaxy was performed, the several pieces of 
stone removed, and the bladder washed. Analy- 
sis showed the stone to be mainly calcium 
carbonate. At this time the blood calcium was 
1 5 mg. per cent, phosphorus 3.5 mg. and phos- 
phatase 13.3 Bodansky units. The blood 
nitrogen was 44.4 mg. per cent. The urine 
showed one plus albumin with four red cells 
per high power field. 

Roentgenograms of the skull, thorax, spine, 
pelvis and left thigh were reported as follows: 
“There is considerable demineralization of the 
skull with a somewhat granular appearance 
such as one sees in parathyroid disease. The 
sella turcica is normal in size and position. 


From the Department of Medicine and Surgery, Harper Hospital, Detroit, Mich. 
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more rapid, the sedimentation rate was 
accelerated and a palpable, tender mass 
appeared in the left upper quadrant. For a 



Fig. 2. Drawing of tlie surgically removed speci- 
men which has been opened. The peritoneal 
surface of the bowel is thickened. The wall of 
the intestine is thicker and less flc.xible than 
normal. In a few places the wall is markedly 
thickened and stiff. There arc areas of narrow- 
ing of the intestine, at which point there is great 
thickness of the wall of the gut. The mesentery 
of the middle pordon of the loop is greatlj' 
tliickencd and very dense in consistency. 
The mucosa shows irregular folds which run in 
all different directions. The submucosa is 
greatly thickened by dense, white, fibrous tis- 
sues. At one point the gut narrows down to a 
circumference of about i H cm. At this point 
the lumen is barely passable for a medium size 
probe. Beyond this obstruction there is a 
perforation of the wall of the gut which com- 
municates with the peritoneal cavitjf. 

period of two tveeks prior to this episode, he 
had been receiving sulfasuxidine in large doses. 
A clinical diagnosis of perforation of the 
jejunum and formation of an intraperitoneal 
abscess was made. Treatment was expectant 
until July loth, when, because of increasing 
pain and tenderness in the left upper quadrant, 
progressive anemia, increased sedimentation 
rate and daily rise in temperature, it was 
believed that exploration was again indicated. 

Consequently, on July lo, 1944, the patient 
was again operated upon. The invoked por- 
tion of the jejunum was resected and a large 
intraperitoneal abscess was evacuated. The 
lesion showed evidence of much more extensive 
inflammation than was noted at the first 
operation. The organism isolated from the 
abscess was a streptococcus susceptible to 
penicillin. Consequent^, the patient was 
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placed immediately on this form of therapy. 
He received a total of 2,750,000 units, over a 
period ot two weeks. Itnprovement was gradual 
until August 6, 1944, when it was noted that 
ne again began to complain of pain in the left 
upper quadrant, with signs and symptoms of 
an acute inflammatory reaction. It was thought 
that this probably represented an exacerbation 
of his intraperitoneal abscess and he rvas again 
placed on penicillin therapy, receiving 4, 125,000 
units, over a period of twenty-one days. The 
patient then went on to make a satisfactory 
recovery. A-rays of the terminal ileum revealed 
no pathology. He had gained forty-four pounds 
in weight when he was discharged. Post- 
operatively he received a total of j,qqq cc. 
of whole blood 3,000 cc. of plasma, 5,000 cc. 
of Amigen, 298 Gm. of sulfadiazine, 184 
Gm. of sulfasuxidine, and 7,150,000 units of 
penicillin. 

The pathological report was as follows: 

Gross: The specimen (Fig. 2) consists of 
several loops of small intestine measuring 
approximately 75 cm. in length. The peri- 
toneal surface of the bowel is thickened and 
frequently shows yellowish-white dots measur- 
ing about I mm. in diameter; in addition there 
are many remains of fibrous adhesions. In the 
middle portion the serosa shows extensive 
hemorrhages. Dense fibrous bands bind ad- 
jacent portions together thereby causing severe 
kinking. The wall of the intestine appears 
thicker than normal and is in general less 
flexible. In a few places the wall is markedly 
thickened and stiff. There is narrowing of the 
intestine in a few situations. In such areas 
there is usually great thickening of the wall 
of the gut. The wall of the middle portion of 
the small intestine is rigid and board-like. 
There are severe tears of the serosa and the 
wall of the intestine in this area. A portion of 
the mesentery is attached to the^ intestine. 
The mesentery of the middle portion of the 
loop is greatly thickened and very dense in 
consistency. On opening the intestine the 
circumference of the proximal portion rncas- 
ures 6 cm.; its wall measures 5 mm. m thick- 
ness. The mucosa shows rather irregular 
folds which run in all different directions. 
Occasionally folds are quite prominent an 
appear edematous. The submucosa is great j 
thickened by dense, white fibrous tissue an 
there is moderate hypertrophy of the muscu- 
laris toward the middle portion of the specimen. 
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i>i tlu Kn\<i poll' ol the linioicl ‘daiicl was a 
tiinio], iiidit hiown in appcaiatue, incasuiing 
appru\iinatel\ 3 i\v i hv i cm This was dts- 
'■icuai luo i)\ blunt dissoctum and rcmoxcd. 
I he npitt ‘-idoni the thyioid-paiatln roid icgion 
was not explored. The left uppei pole appeared 
nntm,!i. I he pathological rcpoit was: “mark- 
evllv In pti plastic paiathvroid adenoma.” (Fig. 

y. * 

Hetoxeix w.ts unex’cntiul, but pain in the 
elbows, back and legs peisisted. The day after 
oper.uion. the blood c.deium was 9.3 mg.; phos- 
))horus 2.“ mg.; phosphatase I'.p units. Fur- 
ther studies were as follows: 
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There was little symptomatic improx'cment, 
and in addition, he developed hoarseness due 
to paralysis of the left vocal cord. The patient 
was presented to the medical department staff 
conference on February 28th where the major- 
ity opinion x\as to the effect that since there 
xxas no response following the remox'al of the 
left-sided parath3TOid adenoma, exploration 
of the right side should be undertaken. Sub- 
sequent observation bj'^ Dr. R. Sokolov dis- 
closed a three-daj" urinary excretion of 1.26 
Grn. calcium (normal about .19 Gm.). 

Reoperation w'as performed, and eareful 
exploration of the right side failed to disclose 
anj'-thing resembling a parathiToid tumor. The 
exploration was carried beneath the manu- 
brium sterni and no parathyroid or any other 
masses could be found. After a stormi"^ post- 
operatix^e course gradual improx^ement and 
recovery occurred by March 30th, but he 
remained xveak and still had aches and pains. 
The blood calcium on April 7th xx'as 15.1 mg.; 


phosphorus 2.4 mg. ; and the phosphatase 34.3 
units. He xvas discharged April 18, 1939. 

However, he failed to improx'^e despite the 
two operations. His xveakness increased, dysp- 
nea became more marked, and the generalized 
aching in the bones of his arms, legs and back 
increased. On May 8th the blood calcium was 
14 mg. per cent; phosphorus 2.9 mg. per cent; 
phosphatase 19.8 units. Dr. L. Jaffe of the 
Out-Patient department’s medical staff felt 
quite certain that a second tumor had been 
ox'crlooked and that either further surgical 
search or deep x-ray therapy should be resorted 
to. On June 26th, the patient was readmitted 
to the hospital for further study. The general 
condition xxas onl^' fair. His blood pressure xxas 
202/1 10. The hemoglobin xxas 9.0 Gm. (65 per 
cent), the er3'^throc3"tes 2,500,000, leukocytes 
6,200. After txx 0 xveeks of treatment he shoxx^ed 
some improvement. The hemoglobin xx^as 10 
Gm. (70 per cent) and the er3'throcytes num- 
bered 3,410,000. The urine shoxx'ed one plus 
albumin. The blood nitrogen xvas 39.3 mg. per 
cent and the fasting sugar xvas 90 mg. per cent. 
Further blood chemistry studies xx^ere as 
folloxxs: 
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Julx' 7th 
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.098 Gm. total 



specimen 

July 8th 

2,425 cc. 

.172 Gm. total 
specimen 

Jub 9th 

2,730 cc. 

.167 Gm. total 
specimen 


Roentgenograms of the cervical spine shoxved 
no destructive lesion, no constriction of the 
trachea and no evidence of thyroid shadoxv. 
The C3'^stic areas prexdously reported in the 
ribs persisted xvithout material change. The 
old tuberculous process shoxved no change. 
The heart shadoxv xvas xvide, xvith tortuosit3" of 
the aorta. The skull plates shoxved no change 
over that previously reported nor xvere the 
changes in the loxx'er end of the left femoral 
shaft altered. The conclusions of the x-ray 
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Many theories have been advanced re- 
garding the direct etiology of this disease. 
None have been uniformly accepted. The 
process is apparently not tuberculous, for 
repeated efforts by culture, staining reac- 
tions and guinea pig inoculations have 
failed to demonstrate the tubercle bacillus. 

As in most instances of regional enteritis, 
this case offered no definite information as 
to the underlying pathological condition. 
The subtending jejunal mesentery did con- 
tain many greatly enlarged lymph nodes. 
This has been noted in nearly all cases of 
non-specific regional enteritis, and has 
raised the possibility that the disease 
process might conceivably begin in the 
mesenteric lymph nodes or lymph channels. 
The observations of Reichert and Mathes® 
tend to support this theory. They were 
able to produce changes in the bowel wall 
similar to those seen in regional ileitis by 
injecting sclerosing agents into the lym- 
phatics of the mesentery of the ileum in 
dogs. Jackson^ has postulated that mesen- 
teric lymphadenitis may be the causative 
factor. It is certainly possible, however, 
that the mesenteric lymphadenitis is sec- 
ondary to the changes in the bowel wall, 
rather than their precursor. It has been 
siggested that ileitis may be a clinical 
variety of dysentery.® No dysentery organ- 
isms were isolated in many stool examina- 
tions in this case. It has been thought that 
these cases are a form of lymphogranuloma 
inguinale. The early involvement of the 
regional lymph nodes and the subsequent 
stage of severe cicatricial stenosis of the 
affected bowel have suggested this rela- 
tionship. The Frei test, in this case, 
however, as in most cases, was negative. 
Although the causative agent may be a 
filtrable virus or the disease may be on an 
allergic basis, most investigators believe 
that the disease is bacterial in origin. 

The pathological manifestations of the 
case were essentially those described for 
regional ileitis. There was an ulcerative 
granulomatous process, which had pro- 
duced a localized mass. This granuloma, 
involving all walls of the intestine, had 


encroached upon the lumen resulting in 
obstructive phenomena. Moreover, an in- 
ternal fistula between loops of the involved 
jejunum had occurred. These gross findings 
and the microscopic picture lend further 
evidence that ileojejunitis, like the more 
common regional ileitis, are manifestations 
of the same disease complex affecting dif- 
ferent segments of the bowel. The patho- 
logical picture in this case was at variance 
with that described by Crohn^ in his seven- 
teen cases of ileojejunitis. He noted that 
the disease was more disseminated, that 
It seldom produced a mass, fistulas, or 
obstructive phenomena and that it was 
rarely amenable to surgical intervention. 
It has been generally considered that the 
extension of the disease is proximal from 
the terminal ileum. While this is probably 
true in most instances, in this particular 
case the extension appeared to have pro- 
gressed distally. For it was noted that the 
earliest form of the disease was in the ter- 
minal ileum, whereas the lesions in the 
jejunum were in the subacute and chronic 
stage. The case was interpreted by the 
pathologist as one of regional jejunitis with 
the usual consequences of intestinal ob- 
struction, tendency to fistula formation and 
perforation. An actual perforation into the 
peritoneal cavity had occurred in the central 
portion of the specimen, but this opening 
was well walled-off by fibrinous adhesions. 
Grossly the affected loop of the small intes- 
tine showed a marked change in character 
in that the circular folds were replaced by 
small polyp-like jjrojections which ran in 
all different directions. There was a fibrous 
thickening of the walls of the intestine and 
marked involvement of the mesentery, 
producing a board-like induration nit 
tremendous thickening of the mesentery 


)f this section. 

The clinical symptoms in this case are 
eadily explained by the pathological find- 

ngs. The early acute '"j Wk 

uinal ileum, which later subsided, falls 

uto the first stage of "'''Ti,, 

ilinical picture is so readily confused ii.th 
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acute appendicitis. The crampy abdominal 
pains, low grade fever, inanition and weight 
loss were probably due to the presence of 
an ulcerative enteritis with resulting loss 
of nourishment and fluids. Clubbing of the 
fingers, not infrequently found in chronic 
malnutrition of the intestine was another 
feature. These manifestations are similar 
to those seen in the second or ulcerative 
stage of terminal ileitis. The abdominal 
pain of a rhythmical nature and the vomit- 
ing were due to the chronic intestinal 
obstruction produced by encroachment 
upon the lumen. This stage of the disease 
corresponds to Crohn’s^ original descrip- 
tion of the third or stenotic phase of re- 
gional ileitis. Later in the course of the 
disease the internal fistula and perforation 
of the lesion with resultant localized intra- 
peritoneal abscess produced the mass, 
fever and abdominal tenderness and guard- 
ing characteristic of the fourth stage of the 
disease process. 

Certainly if the diagnosis of ileojejunitis 
is to be made before surgery, this condi- 
tion must be borne in mind. Even then, as 
in this case, the patient may come to 
surgery without a suspicion as to the exact 
nature of the illness. A history of recurrent 
pains in the left upper quadrant associated 
with the physical findings of anemia, a 
mass in the left upper quadrant, excessive 
peristalysis and abdominal distention, and 
roentgenographlc evidence of dilated upper 
jejunal loops should suggest the possibil- 
ity of regional jejunitis. This case em- 
phasizes the point that although positive 
.v-ray findings are not found, surgical 
exploration is warranted in those Instances 
of unexplained abdominal pain, associated 
with a low grade inflammatory process. 
The disease is certainly protean in its 
manifestations. Clinically it must be dif- 
ferentiated from tuberculosis, syphilis, 
actinomycosis, amebic or parasitic tumors, 
malignancies, such as carcinoma, lympho- 
sarcoma, Hodgkin’s disease, sarcoma, non- 
tropical sprue and deficiency states. 

The early acute phase of the disease in 


the terminal ileum can be expected to sub- 
side spontaneously. It would appear that 
the present practice of non-intervention in 
this early stage is a wise one. If exploration 
is indicated, resection should not be 
resorted to, nor should an appendectomy 
be done. It is not uncommon to find that 
these acute cases will undergo spontaneous 
remissions. 

However, a different problem presents 
itself when stenosis and obstruction have 
supervened. Here, surgical intervention is 
indicated, particularly^ as in this case, 
when the lesion is localized to one segment 
of the bowel. Moreover, it would appear 
that whenever possible, a primary resection 
and anastomosis be performed. Exclusion 
or short circuiting operations do not neces- 
sarily arrest the disease process, and may 
make the second operation more difficult. 
In this patient, the disease process actually 
progressed to the point of perforation after 
a short circuiting operation had been per- 
formed. This rendered the resection of the 
diseased segment at the second operation 
technically more difficult and increased 
the hazards of the procedure. It is recog- 
nized that many of these patients are too 
ill, as in the case presented, to permit a 
resection and anastomosis in one stage, and 
in those instances only a short-circuiting 
procedure will be feasible and consistent 
with the survival of the patient. 

While surgical intervention is the defini- 
tive treatment important consideration 
must be given to the pre- and postoperative 
nutritional problems which attend these 
cases. The hypoproteinemia due to the 
inadequate absorption of the protein com- 
ponents of the diet and later due to intes- 
tinal obstruction was combated -by means 
of plasma and intravenous amino acids. 
The anemia was corrected by liberal use of 
whole blood transfusions. Vitamin supple- 
ments were administered both orally and 
intravenously. Infection was combated 
with penicillin. Sulfadiazine and sulfa- 
suxidine appeared to have been but of 
little help in this respect. 
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SUMMARY AND CONCLUSIONS 

1. An unusual and rare case of ileo- 
jejunitis has been presented. 

2. ' Pathologically, this case was similar 
to the description of terminal ileitis, pre- 
senting a granulomatous mass involving 
the upper jejunum and an early lesion in 
the terminal ileum. 

3. The symptoms and physical findings 
of the disease process were correlated with 
the various stages of the disease: (i) the 
acute, (2) the ulcerative, (3) the stenotic, 
and (4) the stage of fistula and abscess 
formation. 

4. Surgical intervention in this form 
of localized jejunitis is indicated, and 
should consist of a one-stage resection and 
anamostosis whenever feasible. 

5. The important considerations in the 
pre- and postoperative care of these 
patients have been outlined. 
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MULTIPLE PARATHYROID ADENOMAS* 

THREE OPERATIVE EXPLORATIONS WITH REMOVAL OF TWO TUMORS 
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DETROIT, MICHIGAN 


M ultiple adenomas of the para- 
thyroid gland are by no means 
uncommon. Of i6o cases of hyper- 
parathyroidism reviewed by Castleman 
and Mallory,^ ten showed involvement of 
two parathyroid glands. The surgeon 
should, therefore, at all times thoroughly 
e.xplore all four poles of the thyroid as 
well as the substernal area. The case re- 
ported herewith emphasizes this point as 
well as the importance of keeping in mind 
the embryological origin and the anatomy 
of the parathyroid glands. 

CASE REPORT 

R. S., male, age sixty-two, was admitted to 
Harper Hospital, November 13, 1938, with 
frequency and burning on urination, attacks of 
postprandial nausea and vomiting, stiffness of 
the knees, ankles, shoulders and elbows. There 
was generalized muscular weakness with pain 
on movement of the affected joints. The uri- 
nary symptoms had been present for approxi- 
mately one year. In 1917, nephrotomy was 
performed for the removal of three calculi from 
the left renal pelvis. Urinary symptoms were 
absent until 1937 when marked frequency de- 
veloped. While there was no gross hematuria, 
burning or smarting, a “scraping” sensation 
in the urethra was noted which he thought was 
due to the passage of small stones. Dyspnea on 
slight exertion, anorexia, gaseous distention 
after meals, ankle edema, and a weight loss of 
30 pounds developed gradually during the past 
two years. 

There were the usual childhood diseases in- 
cluding typhoid fever. An injury to the left 
knee early in life (possibly a fracture), resulted 
in shortening of the left _ leg. Pulmonary 
tuberculosis in 1913 necessitated a year of 
sanatorium treatment with complete arrest. 


Temporary “palsy” of the left arm occurred in 
1917 at the time renal calculi were discovered. 

The patient was of asthenic build, 70 inches 
tall, weighing 105 pounds, and was pale and 
undernourished. The eye grounds showed 
normal vessels with bilateral choked disc of 
1 .5 to 2 diopters which appeared due to a toxic 
condition. The perimetric fields were normal. 
Many teeth were missing and most of those 
remaining were carious. The cervical glands 
were enlarged. The thyroid gland was palpably 
enlarged. The thorax was small and thin-walled. 
The breath sounds were increased at both 
apices, but no rales were heard. The heart did 
not seem large to percussion; no murmurs were 
heard. The abdomen showed a relaxed abdomi- 
nal wall ; no masses were felt. The prostate was 
moderately enlarged, smooth and not tender. 
The left lower e.xtremity was one inch shorter 
than the right. A few varicosities were present 
in both lower legs. There was a marked kypho- 
sis involving the lower cervical and dorsal 
spine. On standing there was a postural de- 
formity as a result of the kyphosis. 

Cystoscopy performed by Dr. George Sewell 
on November i6th disclosed a mulberry stone. 
The bladder neck showed a median bar de- 
formity, grade 2, and trigonitis was present. 
Lithopaxy was performed, the several pieces of 
stone removed, and the bladder washed. Analy- 
sis showed the stone to be mainly calcium 
carbonate. At this time the blood calcium was 
1 5 mg. per cent, phosphorus 3.5 mg. and phos- 
phatase 13.3 Bodansky units. The blood 
nitrogen was 44.4 mg. per cent. The urine 
showed one plus albumin with four red cells 
per high power field. 

Roentgenograms of the skull, thorax, spine, 
pelvis and left thigh were reported as follows: 
“There is considerable demineralization of the 
skull with a somewhat granular appearance 
such as one sees in parathyroid disease. The 
sella turcica is normal in size and position. 


* From the Department of Medicine and Surgery, Harper Hospital, Detroit, Mich. 
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“There are several shadows of calcium calcium 12.6 mg. per cent, phosphorus 2.9 nig. 
density in the abdomen which appear to be percent,phosphatase25.i units. Hevasplacecl 
outside the urinary tract. There are noted on a fixed calcium diet of i Gm. of calcium 
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Fig. I. Bladder calculus and cystic areas in the 
pelvis and left femoral neck. 


numerous cystic areas in the pelvic bones and 
in the left femoral neck. The thoracic cage 
shows a number of cystic areas in the ribs and 
also an area of calcification within the cystic 
area posteriorly in the eleventh nb on the 
right. There is a dorsal scoliosis with its con- 
vexity toward the right and there is a marked 
deformity of the thoracic cage. There is a cystic 
enlargement in the shaft of the eighth nb on 
the right side in the axillary line and evidence 
of old fractures of the fifth rib on the right side 
and the seventh rib on the left side. There is 
considerable demineralization of the bones of 
the thorax and of the shoulder girdle. Marked 
pleural thickening is noted over both apices 
more marked on the right, with considerable 
fibrosis in both upper lobes and some calcific^ 
tion within this area, indicative of ^ old 
healed non-active tuberculous process, (tigs. 

^ ^V Jan. 28, 1939. ho developed increased 
pallor and dyspnea and his blood pressure wa^s 
^70/95. The fasting sugar was 91 mg. Por oont 
S-protein nitrogen 50 mg. per cent, blood 



,lv on February 1st. The results on the 
■enty-four-hour urine specimens were as 
[lows: February 2nd, i,770 cc., tota ca cium 
B Gm.; February 3rd, 1,95° cc., tota^om^ 

1 Gm.; February 5lh, 2,430 cc., total cal 

Thet^hS^lsulphonphthalein test showed the 

llowing: fifteen minutes, 15 P^" ^ 

inutes 10 per cent; one hour, 10 per cent 

ro hours, 5 per cent; e-Tones 

ro hours. The urine showe n ^eDorted 
oteins The electrocardiogram was reported 

°„o mal with a low RT inter- a 

.^oi 28^ This shortened K 1 inter% all 

often seen both in hyperthyroidism, ''"hote^ 
otten seen u j j hypopara- 

^oS 0“^^^ fi- 

Jward Spalding.* oresent, it was 

From the symptoms and^sj,j 

'slams Sat a P““SSta3wS 
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lii thf lowfr poll' ol the liiyroicl jjtlaiid was a 
tumor, iiidit hrown in appcaratu-e, measuring 
approximately 3 by i by i cm. This was dis- 
seeuai Ireo by biimt dissection and removed. 
I he rigitt sideni the thyroid-parathyroid region 
was not explored. 1 he left upper pole appeared 
normal. The pathological report was: “mark- 
edly hyperplastic parathyroid adenoma.” (Fig. 

.V * 

Hecovery was uneventful, but pain in the 
elbows, back and legs persisted. The day after 
(iperation. the blood calcium was 9.3 mg.; phos- 
j)!iorus 2.“ mg.; phosphatase 17.9 units. Fur- 
ther studies were as follows: 


1 




' Phos- 
phorus, 

Mg. 

j Pitos- 
j phatasc 
i Units 

i'el)rii;irv Htli 

14.0 

2.4 

22 2 

I'fhriinrv xi.st 

> 3 .f> 

2 2 

15.3 

I'fhriiiuv XTlIi 

14.4 

2.8 

24.1 

M.nrch filli 

14.0 

2.9 

30.0 

■Mfircli 2oih 

13-2 

3.0 


M.nrcli 2ist 

12.4 

2.4 


•Nhircli 22ncl 

12.4 

2.8 


March 23rcl 

12.8 

2.7 


Tlic urinary calcium was: 

\1 2 1 St 


1,420 CC. 

2.240 CC. 

0.12 Gm. 



0.12 Gm. 

M.nrclj 23r<I 


1,575 CC. 

0 . 1 1 Gm, 


There xvas little symptomatic improvement, 
and in addition, he developed hoarseness due 
to paralysis of the left vocal cord. The patient 
was presented to the medical department staff 
conference on February 28th where the major- 
ity opinion was to the effect that since there 
was no response following the removal of the 
left-sided paratli3moid adenoma, exploration 
of the right side should be .undertaken. Sub- 
sequent observation Dr. R. Sokolov dis- 
closed a three-daj" urinary excretion of 1.26 
Gm. calcium (normal about .19 Gm.). • 

Reoperation was performed, and careful 
exploration of the right side failed to disclose 
anj'-thing resembling a parathimoid tumor. The 
exploration was carried beneath the manu- 
brium sterni and no parathyroid or any other 
masses could be found. After a stormj'^ post- 
operative course gradual improvement and 
recovery occurred by March 30th, but he 
remained xveak and still had aches and pains. 
The blood calcium on April 7th was 15.1 mg.; 


phosphorus 2.4 mg. ; and the phosphatase 34.3 
units. He was discharged April 18, 1939. 

Hoi\-cver, he failed to fmprox^e despite the 
two operations. His weakness increased, dysp- 
nea became more marked, and the generalized 
aching in the bones of his arms, legs and back 
increased. On May 8th the blood calcium was 
14 mg. per cent; phosphorus 2.9 mg. per cent; 
phosphatase 19.8 units. Dr. L. Jaffe of the 
Out-Patient department’s medical staff felt 
quite certain that a second tumor had been 
ox'crlooked and that either further surgical 
search or deep x-ray therapj^ should be resorted 
to. On June 26th, the patient was readmitted 
to the hospital for further study. The general 
condition was onij' fair. His blood pressure was 
202/1 10. The hemoglobin was 9.0 Gm. (65 per 
cent), the er3'^throc3^tes 2,500,000, leukocytes 
6,200. After two weeks of treatment he showed 
some improvement. The hemoglobin was 10 
Gm. (70 per cent) and the er3'throcytes num- 
bered 3,410,000. The urine showed one plus 
albumin. The blood nitrogen was 39.3 mg. per 
cent and the fasting sugar was 90 mg. per cent. 
Further blood chemistry studies were as 
follows: 



Blood 

Calcium, 

Mg. 

Phos- 

phorus, 

Mg. 

Phos- 

phatase, 

Mg. 

June 27th 

12.8 

2.7 

340 

June 30th 

10.6 

2.7 

27.2 

Julj' 1st 

14.4 

2.9 

31 - 1 

Jul3' 1 2th 

Urinarjf calcium — 24 
hour specimens: 

12.4 

3.5 

1 

28,2 

July /th 

1,475 CC. 

.098 Gm. total 
specimen 

July 8th 

2,425 CC. 

.172 Gm. total 
specimen 

Julj”^ 9th 

2,730 CC. 

.167 Gm. total 
specimen 


Roentgenograms of the cervical spine showed 
no destructive lesion, no constriction of the 
trachea and no evidence of thyroid shadow. 
The C3'^stic areas prexdously reported in the 
ribs persisted without material change. The 
old tuberculous process showed nO' change. 
The heart shadow was wide, with tortuosit3" of 
the. aorta. The skull plates showed no change 
over that previously reported nor were the 
changes in the lower end of the left femoral 
shaft altered. The conclusions of the x-ray 
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“There are several shadows of calcium 
density in the abdomen which appear to be 
outside the urinary tract. There are noted 
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calcium 12.6 mg. per cent, phosphorus 2.9 mg. 
per cent, phosphatase 25.1 units. He was placed 
on a fixed calcium diet of i Gm. of calcium 
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Fig. I. Bladder calculus and cystic areas in tlic 
pelvis and left femoral neck. 

numerous cystic areas in the pelvic bones and 
in the left femoral neck. The thoracic cage 
shows a number of cystic areas in the ribs and 
also an area of calcification within the cystic 
area posteriorly in the eleventh rib on the 
right. There is a dorsal scoliosis with its con- 
vexity toward the right and there is a marked 
deformity of the thoracic cage. There is a cptic 
enlargement in the shaft of the eighth n on 
the right side in the axillary line and evidence 
of old fractures of the fifth rib on the right side 
and the seventh rib on the left side. There is 
considerable demineralization of the bones ol 
the thorax and of the shoulder girdle. Marked 
pleural thickening is noted over both apices 
more marked on the right, with considerable 
fibrosis in both upper lobes and some calcihca- 
tion within this area, indicative of an old 
healed non-active tuberculous process. (Mgs. 

^ ^V Jan. 28, 1939. he developed increased 
pallor and dyspnea and his blood pressure was 
^70/95. The fasting sugar was 91 mg- 
Silrotein nitrogen 50 mg. per cent, blood 




Fig. 2. Deformity of thoracic cage due to scoliosis. 


daily on February ist. The results on the 
twenty-four-hour urine specimens vere as 
follows: February 2nd, i,770 cc., tota ca cium 
.48 Gm.; February 3rd, 1,950 cc., total calciun 
:ti Gm.; February 5th, 2.430 cc., total cal- 

''The phmoisuipbonphthalein test 
following: fifteen minutes, 15 P^' 
minutes, 10 per cent; one P^^ 

two hours, 5 per cent; Rrnce-Jones 

two hours. The urine showed no B^cc -J 

IS Oiten bc. interval is seen in hypopara 

a prolonged K1 interval ib , . 

thyroidism or tetany as fir P 
Edward Spalding.' oresent, it vas 

From the “Tiaf end surgical 

the opinion of both tl , • . tumor vas 

consultants that a para g jp^icated- 

present and surgical interve . ^\as 

Lcordingly, on pbruary 8 h, 

operated through a reg . .. ^grior surface 
for thyroidectomy. On the left posterior 
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of the lower pole of the thyroid gland was a 
tumor, light brown in appearance, measuring 
approximately 3 hy i by i cm. This was dis- 
sected free by blunt dissection and removed. 
The right side of the thyroid-parathyroid region 
was not explored. The left upper pole appeared 
normal. The pathological report was: “mark- 
edly hyperplastic parathyroid adenoma.” (Fig. 

3.) 

Recovery was uneventful, but pain in the 
elbows, back and legs persisted. The daj' after 
operation, the blood ealcium was 9.3 mg.; phos- 
phorus 2.7 mg.; phosphatase 17.9 units. Fur- 
ther studies were as follows: 



Cal- 

cium, 

Mg. 

Phos- 

phorus, 

Mg. 

Phos- 

phatasc 

Units 

February 15th 

i 14 0 

2 4 

22 2 

February 21st 

>3 6 

2 2 

'5 3 

February 27th 

14 4 

2 8 

24 1 

March 6th 

14 0 

2 9 

30 0 

March 2otli 

13 2 

3 0 


March 21st 

12 4 

2 4 


March 22nd 

12 4 

2 8 


March 23rd 

The urinary calcium was: 

12 8 

2 7 


March 21st 


1,420 cc. ' 

0 12 Gm. 

March 22nd 


2,440 cc. 

0 12 Gm. 

March 23 rd 


1,575 cc. 

0 1 1 Gm. 


There was little symptomatic improvement, 
and in addition, he developed hoarseness due 
to paralysis of the left vocal cord. The patient 
was presented to the medical department staff 
conference on February 28th where the major- 
ity opinion was to the effect that since there 
was no response following the removal of the 
left-sided parathyroid adenoma, exploration 
of the right side should be undertaken. Sub- 
sequent observation by Dr. R. Sokolov dis- 
closed a three-day urinary excretion of 1.26 
Gm. calcium (normal about .19 Gm.). 

Reoperation was performed, and careful 
exploration of the right side failed to disclose 
anything resembling a parathyroid tumor. The 
exploration was carried beneath the manu- 
brium sterni and no parathyroid or any other 
masses could be found. After a stormy post- 
operative course gradual improvement and 
recovery occurred by March 30th, but he 
remained weak and still had aches and pains. 
The blood calcium on April 7th was 15.1 mg.; 


phosphorus 2.4 mg. ; and the phosphatase 34-3 
units. He was discharged April 18, 1939; 

However, he failed to improve despite the 
two operations. His weakness increased, dysp- 
nea became more marked, and the generalized 
aching in the bones of his arms, legs and back 
increased. On May 8th the blood calcium was 
14 mg. per cent; phosphorus 2.9 mg. per cent; 
phosphatase 19.8 units. Dr. L. Jaffe of the 
Out-Patient department’s medical staff felt 
quite certain that a second tumor had been 
overlooked and that cither further surgical 
search or deep .x-ray therapy should be resorted 
to. On June 26th, the patient was readmitted 
to the hospital for further study. The general 
condition was only fair. His blood pressure was 
202/110. The hemoglobin was 9.0 Gm. (65 per 
cent), the erythrocytes 2,500,000, leukocytes 
6,200. After two weeks of treatment he showed 
some improvement. The hemoglobin x\as 10 
Gm. (70 per cent) and the erythrocytes num- 
bered 3,410,000. The urine showed one plus 
albumin. The blood nitrogen w'as 39.3 mg. per 
cent and the fasting sugar was 90 mg. per cent. 
Further blood chemistry studies w'erc as 
follows: 



Blood 1 
Calcium, 

Mg. I 

Phos- 1 
phorus, 

Mg. 

Phos- 

phatase, 

Mg. 

June 27th 

12.8 

2 7 

34 0 

June 3otIi 

10 6 

2 7 

27.2 

July 1st 

14 4 

2 9 

31.' 

July 1 2th 

Urinary calcium — 24 
hour specimens; 

12 4 

1 

3 5 

1 

28.2 

July 7th 

1,475 cc. 

.098 Gm. total 
specimen 

July 8th 

2,425 cc. 

.172 Gm. total 
specimen 

July 9th 

2,730 cc. 

1 

.167 Gm. total 
specimen 

1 


Roentgenograms of the cervical spine show'ed 
no destructive lesion, no constriction of the 
trachea and no evidenee of thyroid shadow. 
The cystic areas previously reported in the 
ribs persisted without material change. The 
old tuberculous process showed no change. 
The heart shadow w^as wade, with tortuosity of 
the aorta. The skull plates showed no change 
over that previously reported nor w'ere the 
changes in the lower end of the left femoral 
shaft altered. The conclusions of the .x-ray 
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Fig. 3. PcarathyroicI adenoma, left side 


•vr 

Fig. 4. Parathyroid adenoma, right side. 


to the operating room. The pretracheal muscles 
were found quite adherent to the thyroid 
giand. These were dissected free and the thy- 
roid gland brought up. The upper pole was 
freed and doubly clamped and ligated. The 
capsule of the gland tvas then clamped around 
the entire periphery and the gland removed by 
sharp dissection. The dissection was then 
carried down to the lower pole and the pole 
brought up by the insertion of a finger and 
delivered into the wound. This proved to be a 
yellowish-brown body measuring i by 0.5 by 
0.5 cm. w'ith a small dark central area, cyst- 
like in consistency, approximately 3 mm. in 
diameter. The microscopic report described the 
specimen as consisting of a parathyroid body 
intermingled with thymic remains and a por- 
tion of thyroid adenoma, with the parathyroid 
distinctly adenomatous. (Fig. 4.) 

On the morning of July 13th, the day after 
operation, the patient had difficulty in breath- 
ing, was quite restless and vomited, and the 
pulse was of poor quality. However, he was 
improved later in the dayo Soon the tempera- 
ture rose to ioi. 6 °f., the pulse went to 120 and 
the respiration to 26 per minute. On July 14th, 
the temperature was 97 . 2 °f., but the pulse 
remained high (100 to 120). The blood calcium 
was 13.2 mg. and on July 13th it was 13 mg. 
On July J^th the pulse was around 126 and 
he became semiconscious and cyanotic with 
labored respirations. Vomiting continued. He 


July 1 6th, three days after operation. Autopsy 
was not permitted. 


COMMENTS 

Of interest is the fact that this patient 
had a fibrotic type of tuberculosis in 1913 
for which he had been treated for over a 
year. Did the usual treatment for tuber- 
culosis twenty-five years ago in any way 
contribute to the development of para- 
thyroid disturbance? Possibly the high 
caloric, high calcium feeding with milk that 
is used in tuberculosis might have placed 
an extra load on the parathyroids which 
maj'^ have become hyperplastic. That such 
a state may exist for a long time is claimed 
in the case reported by Keating and Cook' 
of hyperparathyroidism in a man ol htty- 
seven who had the first renal colic twenty- 
five years before followed by intermittent 
colics at irregular intervals, frequently 
associated with the passage of sand and 
gravel. Their patient did not have evidence 
of osteoporosis or osteitis fibrosa cystica, 
the only symptoms produced by the diseas 

being related to the formation of a mult 

mde of renal calculi over a P^^iod ^ 

Years. It is of importance that 
■eported in the present paper 'vas foimfl 
;o have a renal calculus twenty-on . 
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before the first parathyroidectomy was 
done. Was the hyperparathyroidism pres- 
ent at that time? If so, the classical symp- 
toms were not present. Gutman lists the 
major symptoms in 150 cases of hyper- 
parathyroidism as follows: 



Major 

Initial 

Symp- 

toms, 

Per 

Cent 

Major 

Late 

Symp- 

toms, 

Per 

Cent 

Skelet.il 

i 


I . Pain in the b.ack or e\tremitie.s 


59 

2. Muscle weakness 

21 ] 

1 22 

3. P.athologic fr.actures 

27 

36 

4. Bone s^^ellings 

24 

18 

5. Gross deformities 

<7 

35 

6. Disturbance in gait 

23 

21 

7. Bedfast 

3 

27 

Renal 



I. Polyuria and polydipsia 

9 

12 

2. Renal colic 

9 

4 

Gastrointestinal 



I. Nausea, vomiting and anorexia 

12 

20 

2. Epigiistric pain 

2 

5 

Miscellaneous 



I. Marked loss of weight 

12 

25 


Could it be possible that the hyperpara- 
thj^roidism was present in subclinical form 
and therefore not detected for a period of 
twenty-one years? What part if any could 
be ascribed to the pulmonary tuberculosis 
in the development of this condition? Un- 
fortunately satisfactory answers to these 
speculations are not at present available. 

What about the operative procedures? 
This case forcefully illustrates the impor- 
tance of exhaustive exploration on both 
sides even when a large tumor is found on 
only one side. The third operation showed 
that the second tumor was located in its 
original embryological site, namely, in the 
region of the third and fourth pharyngeal 
pouches, in line with the thymus anlage. 
The fact that the thjTOic tissue was 
adherent to the parathyroid adenoma 
supports this view. It also serves to stress 
the admonition of Cope® that the problems 
of parathyroid surgery are not those of the 
regional anatomy of the neck, but are 


peculiar to the anatomy and physiology 
of the parathyroid glands. He states that 
special training is required and that the 
technical skill adequate for the successful 
extirpation of the thyroid gland is not 
sufficient for parathyroid surgery. He cites 
nine cases with previous unsuccessful 
attempts in which the patients were op- 
erated upon by thirteen surgeons all 
skilled in the surgery of the thyroid gland. 
In these cases not only were the tumors 
not found, but several of the surgeons in- 
tentionally removed what they considered 
to be normal parathyroid tissue, a pro- 
cedure without justification. That a sur- 
geon must be on his guard and explore 
all regions where parathyroid tissue may 
be found is illustrated bj' our case and by 
Snapper® in his medical clinics on bone 
diseases. He cites the first American case 
of hyperparathyroidism, that of Hannan, 
Sharr, MacClellan and Dubois in which 
seven operations were performed before 
the parathyroid tumor was found. 

SUMMARY 

A case is reported of a sixty-two-year- 
old male who had pulmonary' tuberculosis 
twenty-five years before admission to the 
hospital; a left nephrotomy for the removal 
of multiple renal calculi twenty-one years 
ago; and who subsequently developed a 
bladder calculus with all the signs and 
symptoms ol hyperparathyroidism. The 
first operation at which only the right side 
of the neck was explored, resulted in the 
removal of a parathyroid adenoma. How- 
ever, the symptoms persisted as did the 
hypercalcemia and the elevated serum 
phosphatase. A second operation seven 
weeks later failed to reveal a second para- 
thyroid adenoma. Further studies were 
continued, the patient meanwhile showing 
no improvement, and it was decided to 
leoperate a third time. A large parathyroid 
tumor containing remnants of thymus 
tissue was found on the left side. The 
patient died shortly afterward with evi- 
dence of cardiac failure. 
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The question of what influence, if any, 
the treatment for pulmonary tuberculosis 
with its high caloric diet and increased 
milk intake, and subsequent load on the 
parathyroids, is properly raised. Also the 
long-standing interval between the appear- 
ance of the renal calculi twenty-one years 
before, and the subsequent development 
of the typical signs and symptoms of 
hyperparathyroidism is discussed. Atten- 
tion is called to the fact that an exhaustive 
exploration must be done thoroughly on 
both sides even though a large tumor may 
be readily found on one side. Cope’s ad- 
monition that the problems of parathyroid 
surgery are not those of the regional anat- 
omy of the neck, but are peculiar to the 
anatomy and physiology of the para- 


thyroid glands, should be emphasized. 
Likewise special training is required for 
this type of surger3^ 
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SARCOMA OF THE RECTUM* 


Milton L. Goldman, m.d. and William B. Marbury, m.d. 

WASHINGTON, D. C. 


T rue primary sarcoma of the rectum 
is a rare disease. Scant mention 
is made of it in most texts, including 
the encyclopedias of'medicine and surgery. 
It is probable that in every 200 to 250 
sarcomas one is of rectal origin. About 
one rectal malignancy in 200 is a sarcoma. 

In 1927, Weeks^ reviewed the literature 
and found only 100 cases of sarcoma of 
the rectum. He stated that if doubtful 
cases were excluded, only fifty would 
remain as true primary sarcomas of the 
rectum. 

The literature since 1927 reveals fifty 
additional cases of rectal sarcoma reported 
as follows; Lymphosarcoma twenty-seven, 
spindle cell sarcoma eleven, myosarcoma 
eight, fibrosarcoma two, round cell sarcoma 
one, and one case of sarcoma of the rectum, 
without mention of the histological type. 

Neither these cases nor those reviewed 
by Weeks include melanosarcoma, since 
pigmented tumors are not definite!}' 
thought to be of connective tissue ori- 
gin. It is questionable whether pigmented 
tumors are primary in the rectum or 
secondary from skin melanomas, which 
have a predilection for the intestine as 
do melanotic sarcomas of the eye. A 
survey of the literature indicates that 
pigmented tumors occur twice as fre- 
quently as unpigmented tumors. 

Other forms of sarcoma which appear 
primary in the rectum may be extensions 
from primary sarcoma of the prostate, 
uterus, vagina, or in the case of lympho- 
sarcoma may be part of a generalized 
process in which other tissues are con- 
currently involved. 

Many rectal sarcomas are never reported 
for they may be treated locally with 
radium, or, if pedunculated, may be 
removed without any histological study. 

* From the Department of Surgery, 


Moreover, tissues may be removed with 
no further diagnosis other than “neoplastic 
disease.” 


CASE REPORT 

S. T., a well developed and well nourished 
colored male, aged sixty-four, was first seen, 
November lo, 1944, at Emergency Hospital, 
Washington, D. C., complaining of difficulty 
with urinary stream, having had a stricture 
for many years. In addition he complained of a 
“heavy feeling” in the rectum of two years’ 
duration. A year prior to consultation he began 
having rectal pain immediately after defeca- 
tion. About two months before admission he 
noted spotting of bright red blood in the stool. 
The stools were slightly smaller and narrower 
than normal, but were otherwise normal in 
color. He was not constipated and did not 
have diarrhea. He stated that he had been 
treated for “piles” elsewhere during the pre- 
ceding year but had refused operation. His 
general health had been very good, except 
for the above complaints. His only operation, 
one for varicose veins, had been performed 
fort}' years previously. 

The head, neck and chest revealed no ab- 
normalities. The blood pressure was 120/80. 
The abdomen was soft with no masses or 
tenderness. The liver was not enlarged and the 
spleen was not palpable. Digital examination 
of the rectum was painful and revealed a 
smooth mass on the posterior wall, about 
2^ inches long, and 2 inches wide, bulging out 
the posterior wall into the lumen for a distance 
of 2 cm. The lower border of the mass was just 
at the anorectal line, where there were two 
small scarred areas between which was a 
small recess simulating a healed fistulous 
opening. The mucous membrane over the 
mass was intact and smooth. The blood and 
urine examinations were within normal limits. 
A-ray of the spine, pelvis and hips showed no 
abnormalities. 

Impressions at that time were; (i) possible 
neoplastic disease; (2) meningocele (?); (3) 

Emergency Hospital, Washington D. C. 
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Fig. I. The section shows a fairly large portion of intact mucosa with defin- 
itely outlined lymphoid follicles attached to the mucosa as an extremely 
vascular submucosa layer. Arising from the muscular coat and pushing into 
the submucosa is a highly cellular tumor with definite lymph spaces. The 
section illustrated shows cellular component of the tumor to be a large 
spindle cell with a large vesicular partially hyperchromatic nucleus. Some 
of the nuclei are pale staining. The chromatine of the nucleus is scattered 
in dots throughout the nuclear substance. Some of the cells are oval-shaped 
and elongated instead of true spindle-shaped. Mitoses are present in moder- 
ate numbers. The cytoplasm of the cells appear scanty and feeble staining. 
There are scattered focci of chronic inflammatory cells. In places the tumor 
is hemorrhagic and presents a somewhat palisaded and wliorled structure. 
Giant cells are not present. The overall picture is that of an atypical and ir- 
regular and, due to the shape of the cell, fibroblastic sarcoma, arising from 
the fibrous connective tissue of the musculan's of the rectum. 


was of the opinion that although the soft 
tumor felt like a meningocele it was probably 
too low down and that more likely it was an 
old inflammatory lesion which had subsided, 
and had left a cystic accumulation. Drainage 
and fistulectomy in one or two stages was 
recommended. 

On November 13, 1944, under spinal anes- 
thesia, the rectum was dilated and the mass 
visualized, confirming the digital finding. A 
needle was inserted into the cystic area, but 
no fluid could be aspirated. At the anorectal 
line a probe was passed into the recess between 
the two scarred areas and it passed easily up 
into the cystic area. It was through this point 
that the bleeding probably occurred. The 
probe came through at the upper angle of the 
mass, but it was doubtful whether there had 
been a pre-e.\-isting passage or whether the 


the probe, and the area was e.vamined digitally. 
The tract extended posteriorly above and be- 
hind the sphincter ani. No fluid escaped, hut 
the area contained soft, spongy, friable granu- 
lation-like tissue which bled so freely as to 
require packing. The tissue appeared neoplastic 
and a section taken for biopsy was later re- 
ported by the pathologist as follows; “Very 
cellular connective tissue structure, in which 
the predominating ceil is spindle. It is very 
vascular and the cells are arranged radiall}' 
around some of the vessels. Mitotic figures are 
rare. Diagnosis: Spindle Cell Sarcoma of the 

Rectal Wall, Grade n." 

On November 29, I944> after a preoperativc 
regimen of sulfasu-xidine, transfusions, vita- 
mins, etc., a Lockhart-Mummary resection o 
the rectum with a permanent abdominal 
colostomy was performed under continuous 
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spinal anesthesia. No glands were palpable in 
the mesentery of the rectosigmoid and no 
metastases were noted in the liver. Examina- 
tion of the specimen removed showed that the 
mass had developed completely in the rectal 
wall between the serosa and the mucosa. The 
accompanying illustration (Fig. i ) and histo- 
logical report indicate that the lesion was a 
primary spindle cell sarcoma. 

The patient had an uneventful rccovcrj', his 
temperature returning to normal on the sixth 
postoperative day and remaining so during the 
rest of his hospital stay. He was disclnyged 
December 30, 1944, improved, and wearing a 
colostomy cup. 

The patient was seen at intervals thereafter. 
On February 26, 1945, the posterior wound was 
completely healed, the colostomy was working 
well, and he had gained some weight, making 
him stouter than he wanted to be. When asked 
how he felt he stated: “ I haven’t felt better in 
the last twenty years.” On May 18, 1945. the 
colostomy was still working well. There was a 
slight mucous discharge from the distal loop. 
The patient had no pain, his appetite was 
excellent, and he was in good spirits. 

The patient was again seen on December 1 3, 
1945, at which time he was found to be in 
excellent health. He was keeping his weight 
down to 163 pounds which he felt would in- 
crease if he took an unrestricted diet. 

The colostomy was functioning well and the 
patient had two bowel movements per day 
without enemas. There was no pain in the 
perineal region and no evidence of recurrence. 
The patient’s only complaint was from urinary 
discomfort due to the old stricture for which he 
was referred back to the urologist. 

The patient, therefore, has gone ^n addi- 
tional six months or a total of one year since 
operation with apparent complete cure. 

GENERAL CONSIDERATIONS 

Sarcomas are highly vascular tumors of 
connective tissue origin. In the rectum, 
they usually arise from the submucosa, but 
may arise from the muscularis or subserous 
coats. In the usual case, a rectal sarcoma 
starts as a small nodule, just below the 
mucosa. The tumor may be on either the 
anterior or posterior wall (the reports 
in the literature varying as to the most 
frequent site). Since the tumor is usually 


sphincter area, it may be mistaken for 
hemorrhoids and treated as such. It may 
prolapse through the anus, simulating a 
prolapsed internal hemorrhoid, and be 
replaced by the patient. The growth 
graduallj’^ enlarges and protrudes into 
the rectum, giving the lumen a half-moon 
appearance, and it may attain a size 
larger than one’s fist. Other types are 
pedunculated and may have a stalk or a 
sessile base. The mucosa is usuallj' intact 
and moves over the tumor. In this stage it 
should be readily distinguished from car- 
cinoma, in which the mucosa is usually 
ulcerated, fixed or heavily scarred, as is 
characteristic of a tumor of the mucous 
membrane. The sarcoma gradually out- 
grows its blood supply, and by pressure the 
mucosa over it may ulcerate. At this stage 
it may readily simulate carcinoma. The 
usual soft spongy tumor bleeds easily 
and although this is a late symptom it is 
the one that most commonly brings the 
patient to the doctor. By contrast some 
lesions may be rather solid and produce 
symptoms of weight, fullness and a sense 
of incomplete bowel movement. 

Pain is an infrequent symptom and 
occurs late, usually when the tumor 
ulcerates or becomes large enough to 
cause pressure symptoms. More often the 
patient has constipation and a sense of 
fullness in the rectum, often feeling that 
he has not completely emptied the rectum 
after defecation. The act of defecation 
may be very painful. 

Since sarcomas usually metastasize by 
the blood stream, the liver is involved 
early and the inguinal lymph glands are 
not involved. Carcinoma on the other 
hand metastasizes via the lymphatics to 
the glands of the rectosigmoid mesentery 
and then to the preaortic glands and later 
to the liver. Occasionally, the inguinal 
glands may be palpable in squamous car- 
cinoma of the anorectal region. 

Sarcomas are more frequent in the male 
man in the female, with a ratio of 5 to i 
The average age is about forty-five years’ 
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but cases are recorded between the ages of 
thirty-five to eighty-one. Johennessen*^ 
reports a case of sarcoma of the rectum in 
a child one year of age, in which the tumor 
filled the rectum. The tumor grew rapidly 
and palpable metastases were present in 
the abdomen. Three months after admis- 
sion to the hospital, the child died from 
hemorrhage of an ulcerated vessel of the 
tumor, ft is interesting to note that 
examination of the mother revealed a 
breast cancer with axillary metastases. 

DIFFERENTIAL DIAGNOSIS 

The infiltrating forms of rectal sarcoma 
may be confused with syphilitic stricture, 
but syphilitic lesions are slower growing, 
subside under anti-luetic treatment, have 
positive serology, and do not metastasize. 

A polypoid sarcoma may simulate an 
adenoma and gross differential diagnoses 
may be most difficult. Adenomas move 
freely with the mucosa, while in peduncu- 
lated sarcoma, the base is thick and may 
be hard and attached to the underlying 
tissue. In adenoma the mucosa often is 
soft and prolapses with the tumor. 

A granulomatous type of tuberculous 
lesion may be confused with sarcoma, 
but these too are slower growing and 
usually there is evidence of tuberculosis 
elsewhere in the body. 

While the differentiation between sar- 
coma and carcinoma is confusing, the 
matter is academic, since the treatment is 
essentially the same for both. The most 
confusing differential diagnoses are en- 
countered in distinguishing between a 
non-ulcerating carcinoma and a sarcoma, 
and an ulcerating sarcoma and a carcinoma. 
Carcinoma produces annular constriction; 
the mucosa is part of the tumor; it often 
ulcerates early; it may be less voluminous; 
cachexia appears sooner; it produces pal- 
pable lymph nodes; it is almost never 
pigmented and it causes pain earl3'. 
Sarcoma on the other hand may not involve 
the inguinal glands, but invades the fiver 
or lungs early and produces an early 
voluminous rectal tumor, with usually an 


intact mucosal covering that moves freely 
over the tumor. Sometimes the mass or 
swelling has a soft or cystic feel, as was 
true in the reported case. Definite diagno- 
sis is made by biopsy. 

Biopsy is_ thought by some to be a bad 
procedure in the spread of neoplasms. 
It should be done, but done carefully 
and without too much trauma. Smith'' 
properly states “that biopsy correctly 
done seems less likely to aggravate metas- 
tases, than digital examination, too crudely 
performed.” 

TREATMENT 

Conservative naeasures of treatment are 
rarely indicated. Local excision alone, 
with or without radium or x-ray therapy 
is followed by a high percentage of recur- 
rences. Therefore, early radical excision 
is the procedure of choice and the one 
that gives the patient the best possible 
chance of cure and comfort, be it a few 
months or several years. The average 
postoperative survival time is about eleven 
and one-half months. However, cases are 
reported in which the patient lived four 
to five years after surgery. 

CONCLUSIONS 

1. True primary sarcoma of the rectum 
is a rare disease. One in every 200 to 
250 sarcomas are rectal. One recta! malig- 
nancy in 200 is sarcoma. 

2. In 1927, Weeks’ review of the litera- 
ture revealed 100 cases of rectal sarcorna, 
one-half of which are of doubtful origin. 
Since that time a review of the literature 
reveals fifty additional cases. Pigmented 
tumors are not included. 

3. A case of spindle ceil sarcoma 01 
the rectum is reported in a man sixty- 
four years of age, who was still living 
and asymptomatic seven months after 

operation. . , j-ir 

4. The points of diagnosis and_ diiter- 

entiatiorv are discussed, especially m rela- 
tion to carcinoma. . 

5. The treatment of choice is earn 
radical excision, since radium, x-ray and 
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local excision are follo^Yed by a high 
percentage of recurrence and give uni- 
formly bad results. 
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THE USE OF A GUIDE SUTURE IN STRANGULATED 

HERNIA 


Josef J. Haber, m.d. 

Chief Surgical Resident, Charleston General Hospital 
CHARLESTON, WEST VIRGINIA 


T he mortality, after simple repair of 
strangulated hernia, is rather high 
and increases enormously if the re- 
pair calls for additional bowel surgery. 
Frankau’s statistics illustrate this state- 
ment clearly. His study, initiated by 
the Association of Surgeons of Great 
Britain and Ireland, is based on the case 
records of 1,487 strangulated hernias of 
different types from a large number of 
different surgical centers. Of the 1,487 
strangulated inguinal, femoral and um- 
bilical hernias there was a mortality of 15.7 
per cent following simple herniorrhaphy. 
In 105 cases, or 7 per cent of all the cases, 
resection was done followed by a mortality 
rate of 42.8 per cent. These figures show 
clearly that the decrease in the incidence 
of resection will lessen markedly the 
mortality rate following surgical interven- 
tion for the relief of strangulated hernias. 

The difficulty is to eliminate the neces- 
sity of resection in these borderline cases, 
in which even the best trained and most 
experienced surgeon is faced with a serious 
problem. 

The management of strangulated hernias 
as usually advocated is about as follows; 
Soon after the cause of strangulation is 
removed or the constriction band divided, 
the hernial sac is opened and its content 
inspected. The strangulated herniated bow- 
el is covered with warm moist lap packs 
or towels, and oxygen is given to the 
patient. The color of the damaged bowel 
should improve considerabE^ within ten 
to twenty minutes; and if the viability 
seems to be assured, the bowel is replaced 
into the abdominal cavity. The repair 
of the hernia is then carried out. _ 

However, in certain borderline cases 
the damaged bowel, treated in accordance 


with the routine described, may not 
respond in an entirely convincing manner 
so that the thought of possible resection 
may seem to be indicated. However, the 
damaged bowel might respond more favor- 
ably under more physiological conditions. 
The ideal environment for the bowel 
naturally is the abdominal cavity itself 
with its moisture and warmth. Replacing 
the damaged bowel into the abdominal 
cavity should provide the most favorable 
possible condition for the recoverj^ of the 
damaged bowel. 

One of the principal objections to this 
type of handling is the technical difficulty 
of being able to recover and recognize 
the damaged bowel after its replacement 
in the abdominal cavity. The internal ring 
is usually too small for very successful 
manipulation; also, additional damage to 
the bow'^el may result from excessive 
handling. 

By the use of a guide, or identifying 
suture, we believe we have found a partial 
solution to this problem. A fine black 
cotton thread suture. No. 70, No. 80 or 
No. 100 size, threaded on a fine bah}' 
Ferguson needle is carried through the 
seromuscular layer of the healthy part 
of the bowel about to i inch from 
the demarcation line. (Figs, i and 2.) The 
needle is removed and both ends of the 
suture, without being tied, are held to- 
gether by a mosquito hemostat without 
exerting tension on the bowel. The strangu- 
lated bowel is then replaced into the 
abdominal cavity and oxygen inhalation 
is given to the patient. We consider ten 
to fifteen minutes as sufficient time to 
establish the viability of the daniaged 
bowel. This waiting time is utilized lor 
the dissection of the anatomical structures 
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in preparation for herniorrhaphy. A slight 
pull on the guide suture will immediately 
identify the particular loop in question 
which now can be easily rvithdrawn from 
the abdominal cavity. If inspection of the 
bowel should not indicate its rdabilit}-, 
additional bowel surgery may then be 
unavoidable. 

The following cases reported are of the 
borderline type. Without having used the 
guide suture some of these cases may have 
been subjected to unnecessary additional 
surgery with all its risks and dangers. 

CASE REPORTS 

Case i. B. W., a sixty-two year old white 
male, was admitted to the Charleston General 
Hospital on October 2, 1944, with the com- 
plaint of painful swelling in the right inguinal 
and scrotal region of about two days’ duration. 
The patient had known for the past six months 
that he had a right inguinal hernia. For the 
last week this hernia had descended at times 
but was always reducible. The day before 
admission the hernia again descended but could 
be reduced neither by himself nor his famib’ 
physician. Pain was experienced at the site of 
the hernia and umbilical region, increasing 
gradually in intensity. There had been no bowel 
. movements since incarceration of the hernia. 
The patient attempted to take magnesium 
sulfate but vomited it immediately. 

Examination revealed marked tenderness 
and rebound tenderness over the right inguinal 
region with slight swelling. Chronic eczema 
involved the right lower quadrant and right 
inguinal region. There was rebound tenderness 
in the right lower quadrant and in the region 
of the umbilicus with moderate abdominal 
rigidity. An irreducible tender mass could be 
felt in the right scrotum. TJie entire scrotum 
and penis were swollen. A complete blood count 
revealed 91 per cent hemoglobin, 5,100,000 
erythrocytes, 7,300 leucocytes, 90 per cent 
lymphocytes and 81 per cent neutrophil seg- 
ment. A diagnosis of strangulated right indirect 
inguinal hernia was made. 

After preparing the patient with glucose and 
plasma he was taken to the operating room 
where, under spinal anesthesia, exploration of 
the strangulated hernia was performed. The 
hernial sac contained only small bowel. A loop 
four or five inches long showed signs of begin- 


ning gangrene. The color of the affected loop 
was almost mahogany. The bowel was replaced 
into the abdominal cavity, using the previously 
described guide suture technic. After a lapse 
of fifteen minutes, the allected bowel in ques- 
tion was again inspected. The color was found 
to be greatly improved and strong peristaltic 
waves were observed. Repair of the hernia, 
following a modifted Halsted technic, was car- 
ried out. The patient’s postoperative course 
ivas rather uneventful except for a Ion' grade 
postoperative infection wliich may have been 
caused by tlie chronic eczema previously de- 
scribed. He was discharged on November 9, 
1944, in apparent good condition. 

Case u. A. H., a sixteen year old white 
boy, was admitted to the Surgical Department 
of the Charleston General Hospital on Decem- 
ber 3, 1944. At 4:30 E.M. on the day prior to 
admission the patient felt a sudden sharp pain 
in the right lower quadrant. Associated with 
this pain he noticed a small tender mass appear- 
ing in the right inguinal region. He had not 
noticed either mass or hernia previously. The 
pain was intermittent and of a colicky nature 
but was not associated with vomiting or nausea. 
In spite of the bowel movement he had there 
was no relief from this severe pain. 

Examination revealed an irreducible tender 
mass about 2 cm. in diameter in tbc right 
inguinal region. There was tenderness and 
rebound tenderness in the entire right lower 
quadrant. Muscle guarding was present. Diag- 
nosis of strangulated riglit inguinal hernia was 
made. 

Under spinal anesthesia, the right inguinal 
region was explored and an indirect hernia was 
found. The sac, which had a very^ narrow neck, 
contained small bowel 6f which one loop about 
21-^ inches long was apparently severely dam- 
aged. No peristaltic waves could be obsen-ed. 
However, the mesenteric vessels did not show 
evidence of thrombosis. Using the guide suture 
technic the bowel was replaced into the ab- 
dominal cavity. Inspection of the damaged 
bowel, after about fifteen minutes, revealed 
that the color had markedly improved and that 
definite peristaltic waves had been re-estab- 
lished. The hernia was repaired, using a modi- 
fied Halsted technic. The patient made an 
uneventful recovery and was discharged on 
D^ember g, 1944 ) in apparent good condition. 

Case in. K. P., a sixty year old white male, 
was admitted to the Surgical Department of the 
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Charleston General Hospital on November i 6 , exertion, etc.), A large irreducible tender mass 
1944, with the complaint of irreducible left about 4 inches in diameter was found in tlie 
inguinal hernia. About seven hours prior to left scrotum. Tenderness and rebound tender- 




admission the patient noticed that his hernia, 
which he had had for many years, had de- 
scended and could not be reduced. Associated 
with this he noticed rather marked pain in the 
lower abdomen which gradually became genera 
iti character. The patient had had this hernia 
since he was twelve years of age and had been 
wearing a truss, from time to time, since the 

^^E^iSSn revealed the Patient to be in 
rather poor general condition. His blood pres- 
sfre ^s aoo^ystolic and 108 diastolm. There 
was a marked dorsal kyphosis, beginning heart 
^compensation (ankle edema, dyspnea on 


F.G. I. Guide suture through the seromus^^^ 

H inch from the demarcation line of the Uamageo p 

F.riVtbt,el i. tfce , 

nes. .verb FOted m the left quadrant. 

mainly over the left inguinal regi ■ 
TcLplete blood count revealeri^ per cent 

hemoglobin, 4.700.000 “f ,5 per 


leucoc^ bca, y-- --- . . 

cent lymphocytes. Unnalysis 
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long. This loop was twisted and dark brownish 
red in color. The mesentery showed some 
discoloration and beginning thrombosis of the 
mesenteric veins. Apparently no peristaltic 
waves were passing through this loop. Using 
the guide suture technic the bowel was replaced 
into the abdominal cavity. O.xygcn was given. 
After reinspection of the damaged loop marked 
color improvement could be noticed. The color 
of the mesenterj" was better but some of the 
smaller veins were thrombosed. Definite peri- 
staltic waves could be observed. Consiclering 
this marked improvement and the patient’s 
poor general condition it was deemed advisable 
not to undertake a resection. Repair, following 
a modified Halstcd technic, was carried out. 
The patient's postoperative course was un- 
eventful and he was discharged on November 
22, 1944. 

Case iv. J. S., a forty-eight year old white 
male, was admitted to the Charleston General 
Hospital on February 8, 1945, complaining of 
pain in the region of the stomach, associated 
with cramping in the lower abdomen. He 
stated that he had noticed a rather small 
painless swelling in the right inguinal region 
for nearly three years. About one week prior 
to admission he had indigestion and heart 
burn, also some tenderness of the region of the 
swelling. The patient was aware that he had 
hypertension. 

Examination revealed a forty-eight year old 
white male in acute abdominal distress. Tem- 
perature 99.6°f., pulse 80, respirations 20 and 
blood pressure 190/106. An irreducible mark- 
edly tender mass about 1 inch in diameter 
could be felt in the right inguinal region. There 
was tenderness and rebound tenderness in the 
entire lower abdomen, more explicit on the 
right. A diagnosis of right femoral hernia was 
made, with partial small bowel obstruction, as 
confirmed by a scout plate of the abdomen. 


The patient was taken to the operating 
room and, under general anesthesia, the right 
femoral region was explored. A hernia was 
found; the sac contained a strangulated loop 
of small bowel about two inches long. The 
color of the loop was almost mahogany. A 
rather large amount of serous fluid escaped 
from the hernial sac. The guide suture technic 
was used and, after reinspection of the damaged 
bowel, marked color improvement could be 
noticed, likewise the peristaltic waves were re- 
established. Routine repair of the femoral 
hernia was carried out. The patient made an 
uneventful recovery except during the first 
postoperative day, at which time generalized 
oozing from the incision was observed. This 
may have been partly due to heparinization. 
Heparin was discontinued. Vitamin K and 
coagaminc were given, also a blood transfusion, 
after which the oozing gradually subsided. He 
was discharged on February 21, 1945, appar- 
ently well. 

SUMMARY 

1. There is statistical proof that the 
mortality rate after repair of strangulated 
hernias is high and that it is markedly 
increased by bowel surgery. 

2. Borderline cases incidental to strangu- 
lated hernias are described, in which 
the damaged part of the bowel has not 
responded to routine management. At 
times it is rather dilTicuIt to evaluate the 
viability of such bowel. 

3. The advantages of the guide suture, 
in this type of case, are discussed. 

4. Four case reports are given. 
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DIAGNOSIS. OF LACERATED SPLEEN=*= 

Samuel Levine, m.d., SolisGohen m d 

Associated Surgeon, Jewish Hosnii-il * .. „ wniii'i, m.u. 

^ ‘ Attending Radiotogist, Jewish Hospital 

and Ralph Goldsmith, m.d. 

Attending Surgeon, Jewish Hospital 
PHILADELPHIA, PENNSYLVANIA 

T raumatic lacerations of the spleen tion, produced by the accumulation of 
resulting from the application of blunt blood and blood clot in the left subdia- 
orce to the left upper quadrant are phragmatic space. A blood count is of no 
not uncommon and constitute a serious special help since it may be normal in spite 
mtra-abdommal injury. During a show of a brisk splenic hemorrhage, 
storm m Philadelphia, four cases of rup- Roentgenographic examination of the 
■^red spleen were admitted to the Jewish abdomen by means of a survey film taken 
Hospital within a period of ten days. The in the recumbent svpine position yields 
patients were young boys ranging from valuable information in the early diagnois 
nine to sixteen years and sustained their of ruptured spleen and may tip the scales 
injury in sledding down hill at a high rate of judgment in the right direction, espe- 
of speed. dally when clinical symptoms are question- 

Three types of bleeding may occur: (i) able or not quite clear cut. This enables us 
Extensive rupture of the spleen with imme- to explore the patient before massive 
diate massive hemorrhage; (2) slow oozing hemorrhage manifests itself. In 1942,^ we 
from small splenic lacerations, and (3) described a roentgenologic triad present 
delayed hemorrhage from intracapsular in lacerated spleens: (i) Markedly distend 
injury of the spleen. The latter may result stomach; (2) jagged .serrated greater curva- 
in sudden and dramatic death after the ture of the stomach at the cardiac end and 
patient is allowed out of bed or discharged pars media, and (3) obliteration of the 
from the hospital. splenic shadow merging with the peri- 

In types two and three, physical signs splenic hematoma.^ When the hemorrhage 
may be equivocal and may baffle both is massive, there is also a depression of the 
physician and surgeon as to the advisability transverse colon separating it 


of laparotomy. The most advantageous 
time for exploration is during the latent 
period before secondary hemorrhage sets 
in. Clinically, a very significant symptom 
is pain in the left shoulder aggravated by 


consider- 
ably from the greater curvature of the 
stomach. The first three signs were present 
in all patients examined. In one of the 
above mentioned cases, the x-ray findings 
were the only con vincing proof of a rup- 


deep inspiration present in all four cases, tured spleen; it unquestionably savea tn 
/-T’ • _r T-\ T- _ i T> _ .L>_ i:r_ L,, ,.,..-1.., on exploratory 


(Two were on the service of Dr. Frank B. patient’s life by early an 
Block.) In one of our cases, it was the only operation. (Fig. 1.) 

. T T • * T I 1 • J ! 


sign present, there being no appreciable The spleen is entirely covered with pen- 
tenderness or rigidity in the abdomen dur- toneum and is moored by two peritonea 
ing a period of three hours’ observation folds: the gastrospfenic and the fienorena^ 

following the injury. A cutting, stinging ligaments. Inferiorally it is supported y 
pain in the left shoulder was strikingly the peritoneal phrenic colic ligaments. 

demonstrated in a twelve-year old boy is our belief that the changes m the grea e 

every time he took a deep breath. The left curvature of the stomach arc due 01- 
shoulder pain is due to phrenic nerve irrita- filtration of blood along the gastrosp 

* From the Departments of Surgcr3^ and Radiology, Jewish Hospital, Pliiladclptii.t. 
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ligaments. It is of interest to note that the 
jagged serrations along the greater curva- 
ture of the stomach were still visualized 


Technically, three points may be stressed; 

(i) On opening the peritoneal cavity and 
finding intra-abdominal hemorrhage, one 



Fig. I. P'G- ~- 

Fig. I. S. G.. laccGitccl spleen. Note g.istrect.isis associated wiili jagged ser- 
rated greater gastric cureaturc; normal contour of spleen distorted by 
perisplenic hematoma. 

Fig. 2. S. G. Case ii. Postoperative him following splenectomy; no gastrcc- 
tasis; no evidence of splenic shadow ; greater curvature still serrated due to 
operative manipulation of gastrolincal ligament. 



Fig. 3. Fig. 4. 

Fig. 3. R. K., lacerated spleen. Note marked gastrectasis; jagged serrated 
cardiac portion of greater gastric curvature; obliterated splenic shadow. 

Fig. 4. R. K. Case i. Postoperative film following splenectomy; no gastrec- 
tasis; no evidence of splenic shadow; greater curvature still serrated due to 
operative manipulation of gastrolincal ligament. 


on the films taken twenty-four hours post- 
operatively. We ascribe this to ligatures 
placed on the gastrosplenic ligament in the 
course of the splenectomy. The stomach, 
however, contained much less gas than 
preoperatively. (Fig. 2.) 


may utilize to advantage an auto-trans- 
fusion set so that is may be promptly 
transfused into the patient. Since the 
peritoneal blood is defibrinated, it need 
not be citrated, for it will remain liquid 
for at least thirty to sixty minutes allowing 
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nnp I ' - . ^iahcii. 104C 

patient’s'’ vein”Lt*vLigTh\int“p°erito' of platelet reaction. The fol- 

neal blood is facilitated by making initially ' coumf TtS two cas'Sf 



Fig. $. B. R., lacerated liver. Markedly enlarged 
liver with considerable depression of hepatic 
flexure of colon; no previous history of 
hepatomegaly. 

a small peritoneal incision and suctioning 
the bulk of the free blood prior to enlarging 
the incision for operation. (2) Delivery of 
the spleen is greatly aided by severing the 
phrenicocolic ligament. This enables one 
to ligate the splenic artery and vein in the 
splenorenal ligament under direct vision. 
(3) In ligating the gastrosplenic ligament, 
one should be extremely careful not to 
ligate the greater curvature of the stomach 
which is in juxtaposition to the splenic 
hilum. One should carefully inspect the 
splenic bed for small remnants of splenic 
tissue; these must be removed to obviate 
the possibility of multiple splenic implants 
in future life. 

It is well known that following sple- 
nectomy for familial hemolytic jaundice, 
there is marked postoperative rise in 
platelets. Removal of a physiologically 
normal spleen following trauma is also 
followed by an increased platelet count, 
though there is an individual variation in 


SG, Operation 

1/21/45 Day of operation 
1/22/45 a.m. 133,400 

V23/45P-M- 179,550 

j/23/45 a.m. 194,040 

1/24/45 A.M. 468,280 

1/24/45 P.M. 505,040 

j/25/45 500,990 

1/26/45 482,510 

^/29/45 301,920 

1/30/45 244,020 

^/3^/4i 616,000 


RK, Operation 

1/21/45 Day of operation 
1/22/45 659,330 

1/23/45 237,120 

1/27/45 343.650 

2/24/45 213,120 


CASE REPORTS 

Case i. R. E. K. The patient, a sixteen- 
year old male, gave a history of sledding down 
a hill, “belly-flopping" and bumping into a 
tree. He struck the left side and immediately 
complained of difficulty in respiration. The 
accident occurred at 2:50 p.m. On admission 
to the hospital on the service of Dr. Ralph 
Goldsmith, the patient complained of severe 
left shoulder pain. Physical examination re- 
vealed some rigiditj'’ and tenderness in the left 
upper quadrant. 

Clinical diagnosis: Probably traumatic in- 
jury to the spleen with minimal bleeding. 

His pulse was Soon admission; temperature, 
normal; blood pressure, 108/80; white blood 
count; 5,000; 73 polymorphonuclears, 26 
lymphocytes, i monocyte. 

A survey film of the abdomen revealed a 
markedly dilated stomach, serrations along 
the greater curvature of the stomach and 
a distinct obliteration of the splenic shadow 
which became continuous with the peri- 
splenic hematoma and impinged against the 
greater curvature of the stomach. (Fig. 3.) 

Operation (by Dr. Samuel Levine) re- 
vealed a badly lacerated spleen with about 700 
cc. of blood. Some of the peritoneal blood 
was reinjected into the patient by means of 
the auto-transfusion technic. 
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The patient made an uneventful recovery 
and was discharged on the fourteenth post- 
operative daJ^ 


a lacerated spleen with about 75 ® blood 

within the peritoneal cavity; 400 cc. of the 
blood were reinjected into the patient through 



Fig. 6. L. W., contusion of right kidney 
with massive hematuria; no evidence of 
gastrectasis; gas largely in the colonic 
tract. 



Fig. 7. H. W., lacerated liver. Increased 
hepatic shadow , depressing the hepatic 
nc\urc; small magcnblase; absent 
gastrectasis. 


Case n. S. G. The patient was admitted to 
the hospital on the service of Dr. Ralph 
Goldsmith, one-half hour after a sledding 
injury in which he struck a tree. On arrival 
in the Accident Ward the patient had ex- 
cruciating pain in the left shoulder. 

The physical examination revealed no rigid- 
ity of the abdomen. There was slight tenderness 
in the left upper quadrant. The temperature 
was normal; pulse 85; respiration 20. 

The patient had no symptoms beyond the 
left shoulder joint pain. A diagnosis of splenic 
rupture or any intraperltoneal injury could 
not be definitely made on physical examination. 

Blood count on admission was 4.6 red blood 
cells; 9,000 white blood cells, go per cent 
polymorphonuclears 6 per cent lymphocytes, 
4 per cent monocytes. 

A survey film of the abdomen showed 
marked gastrectasis and serration of the 
greater curvature. There was obliteration of 
the splenic shadow depressing the splenic 
flexure. There was no evidence of fracture of 
any of the lower seven ribs on the left side. 
The left diaphragm was not elevated. 

Operation (by Dr. Samuel Levine) revealed 


an auto-transfusion set. A splenectomy was 
done and the abdomen closed in layers. The 
patient made an uneventful recovery and was 
discharged on the seventeenth postoperative 
day. (Fig. 5.) 

Various roentgenographic aids have been 
described in the diagnosis of splenic injury. 
Among these may be mentioned: (i) tent- 
ing of the left diaphragm (J. M. Deaver),’’ 
(2) displacement of the splenic flexure 
(Zabinski and Harkins) and (3) admin- 
istration of barium in Trendelenburg 
position to note gastric displacement 
(Bancroft). Some of the above procedures 
are undesirable because they entail ma- 
nipulation of rather sick patients and may 
aggravate intra-abdominal hemorrhao-e. 

(Fig. 6.) 

O’Neil and Rousseau^ confirm the con- 
stancy and reliability of the signs men- 
tioned above in the diagnosis of splenic 
laceration as well as the absence of the 
triad in renal and hepatic lacerations. 
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CONCLUSION 

1 . A roentgenographic method is offered 
as an aid in the early diagnosis of splenic 
lacerations. 

2, The desirability of an auto-tfansfusion 
set is stressed as a means of combatting 
blood loss in intraperitoneal hemorrhage. 
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Acute pancreatic hemorrhage or pancreatic apoplexy is often fatal in 
from a few hours to seven days. When there is less destructive hemorrhage 
or necrosis the patient may live days or weeks without operation and re- 
covery may result. 

From “Principles and Practice of Surgery” by W. Wayne Babcock (Lea 
& Febiger). 



CONSERVATIVE TREATMENT OF A CHRONIC AMEBIC 
LIVER ABSCESS COMPLICATED BY RUPTURE 
AND AN INTRAPERITONEAL ABSCESS 


Lieut. Col. Ray B. McCarty and 

MEDICAL CORPS, ARMY OP THE 


I T has been clearly demonstrated that 
most large solitary uncomplicated ame- 
bic liver abscesses can be cured by 
the use of emetine hydrochloride com- 
bined with aspiration of the abscess with a 
very low mortality rate. When the abscess 
is complicated bj^ rupture and a localized 
abscess forms, open surgical drainage 
through an extraserous approach has 
been the procedure of choice with its 
attendant higher mortality rate. The 
case reported here is of interest in that it 
was complicated by rupture with the 
formation of an intraperitoneal abscess 
and was treated successfully by the use 
of emetine hydrochloride and multiple 
aspirations. 

CASE REPORT 

A sergeant, who is now thirty-eight years 
old, arrived in India in May, 1942. He was 
hospitalized for three periods of about one 
month each beginning in September, 1942, 
because of malaise, fever, weakness, and a 
watery diarrhea characterized by fifteen to 
twenty stools a day, many of which contained 
blood. On these occasions the diagnosis of 
bacillary dysentery was made and the diarrhea 
cleared up after sulfaguanidine therapy but 
recurred each time within a week or two after 
he returned to duty. His weight decreased from 
1 65 to 1 25 pounds. He entered a hospital for the 
fourth time in February 1943 and for the first 
time Entameba histolytica were found in his 
stools. No enlargement of the liver was noted 
at this time and sigmoidoscopic examination 
failed to show any ulceration in the lower sig- 
moid colon and rectum. Although he received 
300 gr. (18 Gm.) of carbarsone over a period 
of t^yo months, he failed to make any substan- 
tial improvement and was accordingly evacu- 
ated to the United States in May, 1943. While 
on board ship he again developed a diarrhea 
and was given a total of 5 gr. (0.30 Gm.) of 


Capt. Jerome G. Schnedorf 

UNITED STATES 

emetine hydrochloride in daily i gr. (0.06 Gm.) 
injections with marked improvement in his 
symptoms. Shortly after his arrival at a 
General Hospital in this country in June, 1943, 
his diarrhea had subsided, his weight had' re- 
turned to 150 pounds, and the patient felt 
better than he had since his illness began. 
Abdominal examination was again essentially 
negative but the sigmoidoscopic e.\'amination 
on July 4, 1943, revealed numerous shallow 
ulcers in the rectum. No ameba were found in 
the stools and serum agglutination tests for the 
Shiga dysentery-paradj^sentery group were 
negative. The sedimentation rate was normal. 
He was given a ten-day course of emetine by- 
injection, 1 gr (0.06 Gm.) a day and a ten-day 
course of carbarsone, 3.75 gr. (0.225 Gm.) 
twice a day. The ulceration had completely 
disappeared by August 2, 1943, and the 
patient was returned to general military dutj" 
as cured on August 5, 1943. 

He continued to perform full duty until 
January 10, 1944, at which time he was ad- 
mitted to a Station Hospital because of a non- 
radiating pain in the upper right quadrant of 
his abdomen of twenty"- four hours’ duration. 
He stated that he had been quite weak for 
some time and that for the month preceding 
the admission there had been a fullness in the 
right upper quadrant of the abdomen accom- 
panied by dyspepsia occurring most frequentlj' 
after eating. He had been having one soft bowel 
movement a day and recently had noted that 
the stools were a little lighter in color than they 
had been previously. His weight had dropped 
from 150 to 135 pounds in the month preceding 
his admission to the hospital. The patient 
attributed this to lack of appetite. On inspec- 
tion of the abdomen at the Station Hospital a 
slight rounded prominence was noted in the 
right upper quadrant with a sensation of deep 
fluctuation on palpation, although this was 
difficult to determine due to the tenderness and 
localized rigidity in this area. The liver edge of 
the right lobe was palpated about 6 cm. below 



402 


American Journal ofSurgery McCarty, Schnedorf~Liver Abscess 


the right costal margin and was extremely 
Sr?- temperature on admission was 
9«.« F. and ranged to ioo°f. The leukocyte 


J946 


with a differential of neutrophils 92 per cent 
lymphocytes 6 per cent, eosinophils i per cent" 
and monocytes i per cent. With these increas’ 




Fig. I. Anteroposterior roentgenogram showing amebic 
abscess in right lobe of the liver visualized b}' air after 
fourth aspiration. Note that there is no abnormal eleva- 
tion of the diaphragm. 


count was 16,350 with a differential of neutro- 
phils 88 per cent, lymphocytes 9 per cent, 
eosinophils 2 per cent, and basophils 1 per cent. 
The urinalysis was essentially normal and in 
one stool examination no Entameba histolytica 
were found. Sigmoidoscopic examination was 
negative. He was given an intramuscular in- 
jection of gr. (0.03 Gm.) and i gr. (0.06 Gm.) 
of emetine hydrochloride, respectively, on two 
successive days and transferred to a General 
Hospital on January J2, 1944, with a diagnosis 
of amebic liver abscess. 

On admission the patient was still complain- 
ing of severe pain in the right upper abdominal 
quadrant and the physical findings were essen- 
tially as described in the Station Hospital 
record. The temperature was 98.8 “f., the pulse 
was regular and 80 beats to the minute, and the 
respiration was 22 per minute. The leukocyte 
count was i 6 ,goo with a differential of neu- 
trophils 85 per cent, lymphocytes 7 per cent, 
eosinophils 3 per cent, and monocytes 5 per 
cent. The sedimentation rate was 118 mm. per 
hour. Within forty-eight hours after admission 
the pain became diffuse over the entire ab- 
domen, some vomiting had occurred, and 
generalized tenderness and rigidity of the 
abdomen had developed. No peristalsis could 
be heard. The leukocj^te count rose to 17.500 


ing symptoms the patient showed an increase 
in temperature to ioo°f. on one occasion but 
at no time during his subsequent course did lie 
again develop a fever, W-ray studies of the 
abdomen at this time showed that there was 
no elevation of the diaphragm. The liver 
shadow was enlarged, the inferior border over- 
shadowing the right kidney, and there uas 
x-ray evidence of free fluid in the peritoneal 
cavity. Clinically it was believed that this pa- 
tient had a chronic amebic liver abscess which 
on January 9, 1944, had ruptured and formed a 
localized intraperitoneal abscess, and that in 
the past forty-eight hours there probably had 
been a slight leakage into the general peritoneal 
cavity. 

Immediate treatment consisted in continuing 
the daily intramuscular injections of i gr- 
(0.06 Gm.) of emetine hydrochloride hr eight 
days, parenteral fluids as needed, and on 
January 14, 1944, about 150 cc, of thick, 
chocolate colored pus were aspirated with a 
large bore needle from the right hypochon- 
drium. The needle was inserted just helou the 
right costal margin in the midclavicular line 
to a depth of about 4 cm. The impression n as 
that the point of the needle was just through the 
peritoneum. The aspirated pus was negative 
for organisms and ameba on smear and culture. 
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Following this first aspiration the diffuse ab- 
dominal pain and rigidity receded, and the 
extremely tender, enlarged right lobe of the 
liver could again be palpated. Some right upper 
quadrant pain and rigidity^ remained. On 
January i7> under local infiltration anes- 
thesia a large bore needle was inserted in 
approximately the same location but no pus 
was obtained until the point of the needle, 
which was directed superiorly, medially, and 
posteriorly, had reached a depth of about 8 cm. 
A definite sense of resistance was met in going 
through the capsule of the abscess. Three 
hundred cc. of thick yellow pus with chocolate 
streaks in it were aspirated. Similar aspirations 
were done on the 20th and 25th of January, 
and on the fth of February, and 450 cc., 550 cc., 
and 400 cc. of typical chocolate colored pus 
were obtained at each respective aspiration. A 
total of 1,850 cc. of pus was removed in these 
five aspirations and no ameba or bacteria were 
found in any of the specimens. At the time 
of the last aspiration the abscess was irrigated 
with 100 cc. of 2 per cent chiniofon solution 
through two needles. Anteroposterior and up- 
right films of the abdomen taken after the 
fourth aspiration and a lateral film taken during 
the fifth aspiration showed a large fluid and air 
containing cavity within the substance of the 
right lobe of the liver. (Figs, i, 2, and 3.) The 
cavity was located within the liver substance 
slightly medial to the midclavicular line and 
midway between the abdominal wall and the 
anterior margin of the vertebral bodies. 

The patient received a total of 22 gr. (1.32 
Gm.) of emetine hydrochloride intramuscularly; 
two courses of carbarsone, total 1 50 gr. 
(9.0 Gm.); and two courses of chiniofon, total 
720 gr. (45 Gm.) over a period of about three 
months. The latter two drugs were given to 
allay any latent ameba present in the colon 
and rectum although none had been found in 
the stools. Up to the time of his discharge to 
military duty on July 12, 1944, the patient 
had had no recurrence of his abdominal symp- 
toms and felt perfectly well. His weight was 
158 pounds, the liver edge was not palpable, 
the sedimentation rate was 18 mm. per hour, the 
sigmoidoscopic examination was negative, and 
repeated stool examinations were normal. 

COMMENT 

_ From an epidemiological point of view 
It has been pointed out that amebic liver 


abscess occurs less frequently in temperate 
climates than in the tropics, although 
amebiasis may be common. Also, it is 



Fvg. 2 . UpvigWt roentgenogram taken after 
fourth aspiration showing a fluid level in 
the liver absecss. 


known that amebic liver abscess is much 
more common among visitors than in 
natives of the tropics, approximately ten 
times more common in men than women, 
and that it rarely occurs in people below 
the age of twenty and seldom above the 
age of sixty. All these factors were unfavor- 
able to our armed forces stationed in the 
tropics and it is reasonable to assume that 
the disease will be encountered more fre- 
quently as they return home. In this 
connection it is well to remember that 
although dysentery is not a necessary 
precursor, the majority of amebic liver 
abscesses develop within one to three 
months after the dysenteric manifestations. 
Some abscesses, however, do not become 
evident for several years thereafter and 
there are cases on record occurring many 
years later. In our case the liver abscess 
became evident sixteen months after the 
initial attack of dysentery and approxi- 
mately five months after the amebic 
colitis had apparently been cured. 

Characteristically, amebic liver abscesses 
are bacteriologically sterile, single, and 
usually occur in the right lobe of liver. In 
three collected series of cases, respectively. 
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Fig. 3. Lateral roentgenogram taken during the fifth 
aspiration on February 5, 1944, showing the needle in 
the abscess cavity. 


These authors also found ameba in the 
abscess contents in 16.5 per cent of their 
own series of cases and in 37.8 per cent of a 
collected series of cases. The most fre- 
quent locations in the right lobe have 
been near the dome of the liver with con- 
sequent elevation of the right diaphragm, 
or less frequently near the inferior surface. 
The abscess in our case was located near the 
inferior margin of the liver with a down- 
ward enlargement of the liver and with no 
elevation of the diaphragm evident in the 
x-ray. Munk^ has emphasized that in this 
location no diaphragmatic radiological 
signs can be expected. 

It has repeatedly been shown that the 
mortality of amebic liver abscess is greatly 
increased with the onset of secondary 
infection, which in a few cases may be of 
hematogenous origin or, more commonly, 
introduced at the time of open drainage. 
The avoidance of secondary infection of 
the abscess is therefore most important 
and should influence the method of treat- 
ment. In spite of scrupulous precautions 
to avoid it, secondary infection invariably 
follows open drainage of an abscess which 
is relatively sterile. As early as 1922, 
Rogers^ reported a decrease in mortality 
from 56.8 per cent in patients treated by 
open drainage to 14 per cent in those 


four patients treated by transpleural drain- 
age, 30.4 per cent in twenty-three treated 
by transperitoneal drainage, 10.5 per cent 
in nineteen treated by simple incision over 
the localized abscess, and 6.6 per cent in 
fifteen drained by the extraserous route. 
These authors also reported their experi- 
ence with emetine and aspiration, and 
in a series of eighty-three cases the mor- 
tality rate was only 3.6 per cent. The 
results indicate that aspiration is the 
procedure of choice in the great majority 
of cases in which evacuation of the abscess 
becomes necessary. It is also important to 
recognize the distinct role of emetine 
hydrochloride in these cases. With amebic 
hepatitis or even where early abscess 
formation has occurred, emetine alone 
may suffice to effect resolution and when 
aspiration is contemplated the preliminary 
administration of emetine is obligatory. 
Two of the three patients who died in the 
series of eighty-three cases reported by 
Ochsner and DeBakey* failed to get eme- 
tine prior to aspiration, and the patient 
in the third fatal case received emetine 
but was not aspirated. The authors be- 
lieved that a combination of both emetine 
and aspiration might have prevented 

these deaths. ^ 

As stated by Ochsner and DeBakcy, 
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“the complications of amebic hepatic 
abscess consist essentially of secondary 
infection with pyogenic organisms, direct 
extension or rupture of the abscess into 
one of the adjacent viscera or serous 


penicillin were successfully used give prom- 
ise of even a wider range of usage of the 
conservative treatment. Alport and Gha- 
liougui^ report the recovery of a patient 
with an amebic liver abscess secondarily 


cRvitics, cind thrombosis cind embolism. 
Extension upward with consequent pleuro- 
pulmonary involvement occurs more fre- 
quently than peritoneal involvement due 
to the more frequent location of the 
abscess near the convex surface of the liver. 
In a collected series of 2,490 cases of 
amebic hepatic abscess Ochsner and De- 
Bakey'* found 15.8 per cent of cases with 
pleuropulmonary complications, whereas 
in a collected series of 1,095 cases these 
authors found the incidence of rupture 
into the peritoneal cavity to be 6 per cent. 

From the clinical course in this case it is 
quite obvious that the chronic amebic 
liver abscess was not secondarily infected, 
and as it approached the surface of the 
liver by gradual extension, adhesions 
formed as a result of peritoneal reaction, 
and when the rupture occurred the abscess 
was quite limited by the adhesions. The 
generalized abdominal tenderness, rigidity, 
and vomiting which developed shortly 
after admission and receded rapidly after 
the first aspiration probably indicated a 
slight leakage into the general peritoneal 
cavity. The progress in this case indicates 
that in certain selective instances in which 
the complication of a localized extension 
of an amebic liver abscess without second- 
ary infection is present either near the 
lower margin of the liver or in the sub- 
diaphragmatic region, the use of emetine 
and aspiration is quite likely to be success- 
ful and can be accomplished with less 
danger to the patient than open drainage 
by an extraserous approach. Where the 
amebic abscess has become secondarily 
infected, the practice has usually been to 
perform open drainage by an extraserous 
approach. However, two recent case re- 
ports of secondarily infected amebic liver 
abscesses in which the sulfonamides and 


infected with Bacillus pyocjmneus who 
w'as treated with repeated aspirations and 
the local and systemic use of sulfonamides. 
Noth and Hirshfeld* reported the successful 
use of penicillin in a case secondarily 
infected with betahemolytic streptococci. 
They inserted a small ureteral catheter 
into the abscess cavity through a large 
bore aspirating needle. The needle was 
then withdrawn and penicillin was in- 
jected periodically through the catheter 
into the abscess. The patient received a 
total of 830,000 units of penicillin over a 
period of fifteen days by this method and 
a cure resulted. 

SUMMARY 

The case reported is that of a chronic 
amebic liver abscess which w'as complicated 
by rupture and the formation of a localized 
intraperitoneal abscess with probable slight 
leakage into the general peritoneal cavity. 
Conservative treatment with emetine hy- 
drochloride and multiple aspirations proved 
suceessful. The liver abscess manifested 
itself sixteen months after the initial 
attack of dysentery in India and approxi- 
mately five months after the amebic 
colitis had apparently been cured. 
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vofvVhJ Xf"™ r* secondanfy m- in mind that the following case of grann- 
V ed by extension from a lesion ra the ioma inguinale of the uterus, the fifth 


cervix, Granuioma inguinale of the cervix, 
previously a disregarded entity, was first 
recognized by Fund and Greenblatt^ as a 
specific lesion, and because the lesions 
were found at sites other than the inguinal 
region, the authors recommended that 
the name of the disease be changed 
from granuloma inguinale to granuloma 
venereum. However, to avoid confusion 
with lymphogranuloma venereum, it was 
deemed advisable to retain the old ter- 
minology of granuloma inguinale for the 
disease at present under discussion. 

Ever since our own corroboration^ of 
Fund and Greenblatt’s® contention that 
the Donovan bodies can be readily ob- 


case to be .described in the literature to 
date, is reported here, 

CASE REPORT 

A. H., a fifty year old, colored female, was 
admitted to Cumberland Hospital on February 
5, 1945, complaining of vagina! bleeding and 
pain in tire right lower quadrant of three 
months’ duration. The patient had lost fifty 
pounds in weight during the interval, and 
prior to admission the pain had increased 
markedly in intensity. 

The patient had an appendectomy fourteen 
years prevdously. Her menses appeared at the 
age of fourteen and she experienced her meno- 
pause seven years prior to admission at the 
age of forty-three. Her menstrual flow had 
been regular, recurring every twenty-eight 


served in routine tissue sections stained 
with Delafield’s hematoxylin and eosin, days, occasionally accompanied by slight dys- 
we have been able to diagnose granuloma menorrhea. The patient had had three previous 

inguinale with much greater ease than normal pregnancies. No history of abortions or 

heretofore, and we suspect that in the past miscarriages was obtained. The patient deniec 
we have been overlooking instances of having been exposed to any venerea 
granuloma inguinale, mistaking them for A systemic review o symptoms v. as essen u 

non-specific granjilomii. It is our opinion "X^icd emminmon at the time of Ms- 
one also shar^ by Dr Pund,' that fe„„|e who 

granuloma inguinale of the female internal oJder than the stated age. Her tem- 

genitalia, is a much more common disease pej-^ture was io2.6°a., pulse 100, respirations 
than would appear from the paucity of 20 per minute. The head, neck and chest were 
cases reported in the literature. It is entirely normal. The abdomen was round and 
our contention that as soon as the patholo- revealed a healed midline suprapubic scar. A 
gist realizes the relative ease with which firm nodular mass was palpable, rising ou 0 
the Donovan bodies can be recognized the pelvis to a pointy cm. above the sympnsi 
* From the Departments of Pathology and Surgery', Cumberland Hospital, Brooklyn, N. t . 
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pubis. This mass seemed intimately attaclied 
to the suprapubic scar. The abdomen was 
slightly tender in the region of the palpable 
mass. The inguinal nodes were not palpable 
nor was there any skin lesion noted. Pelvic 
examination showed a multiparous introitus. 
The cervix was firm, and edematous. A shallow 
ulcer measuring 3 mm. in greatest dimension 
was noted on the anterior lip of the cervix. A 
copious, foul-smelling, sanguineo-purulent dis- 
charge was present in the vagina. The uterus 
was enlarged and nodular and seemed to be 
associated with the mass palpated througli the 
abdominal wall. The adnexae could not be 
clearly identified. Rectal examination failed to 
reveal any intrinsic masses. A proctoscopic 
examination failed to reveal any abnormalities. 

Laboratory data were as follows; Red blood 
cells, 2,500,000 per c.mm., hemoglobin 50 per 
cent; white blood cells 10,000; differential: 
polymorphonuclears 63 per cent; stabs 3 per 
cent; lymphocytes 31 per cent; monocytes 
3 per cent; Wassermann test 4 plus; Kline test 
positive; urine: sugar, negative; a trace of 
albumin; microscopic — 8 to 10 white blood 
cells; occasional red blood cells. 

A chest .v-ray revealed no pulmonary ab- 
normalities. Radiographic examination of the 
heart suggested the presence of an aortitis. A 
flat plate of the abdomen failed to reveal any 
soft tissue mass. 

The patient was placed on a course of 
sulfadiazine therapy. However, the tempera- 
ture failed to return to normal, rising almost 
daily to ioi°f. She received daily vaginal 
douches and within a period of two weeks, the 
foul smelling sanguineo-purulent discharge 
decreased to a considerable extent. The pro- 
found anemia was corrected by means of 
transfusions and on March 2, 1945, the patient 
was taken to the operating room for a celiotomy. 

The abdomen was explored through a supra- 
pubic midline incision. Numerous adhesions 
were encountered in the lower abdominal 
cavity. The uterus was enlarged and nodular 
and adherent to the bladder, anterior parietal 
peritoneum, and adjacent sigmoid colon. A 
supracervical hysterectomy and right salpingo- 
oophorectomy were performed. The left tube 
and ovary were absent. Apparently they had 
been removed at the time of the previous 
operation. 

The pathological report on surgical speci- 
mens is as follows: 


Macroscopic; Specimen is a uterus with at- 
tached riglit ovary. The uterus measures about 
10 cm. in greatest dimension. Its shape is dis- 



Fic. I. Cross section through uterine w.nll. Note the 
thickened siinggy endometrium (a) with its 
irregular, poorly defined line of demarcation 
from the myometrium (n). Arrow points to a 
characteristic granulomatous nodule in the 
deeper layers of endometrium whicli is invading 
the myometrium, resembling a malignant process. 

torted by multiple intramural and subserous 
fibroids. The endometrial cavity is enlarged, 
measuring about 8 cm. in greatest diameter. 
The endometrium is irregularly thickened, 
shaggy and of a gray-green discoloration. Its 
surface resembles a pyogenic membrane. The 
cut section shows an irregular line of de- 
marcation between the myometrium, and 
endometrium, the latter dipping into the myo- 
metrium, in areas to a depth of about 6 mm. 
At the myometrial junction the endometrium 
becomes firmer and finel}'^ nodular, resembling 
a granuloma or malignancy. (Fig. i.) 

The attached ovary is about 3.8 cm. in 
greatest dimension, firm and gray in color. Cut 
section shows occasional follicular cysts in the 
corte.x of the organ. 

Accompanying the specimen there are two 
discrete, ovoid, firm gray masses, the larger 
measuring about 2 cm. in greatest dimension. 
Sections of these show smooth, yellow-gray cut 
surfaces. 

Microscopic: The endometrium is represented 
by a thick layer of granulation tissue, the 
superficial portion of which is essentially pyo- 
genic membrane. Most of the endometrial 
glands have been replaced by an inflammatory 
infiltrate with a rieh network of newly formed 
capillaries. The_ predominating cell of the 
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infiltrate in the superficial portion of the mem- 
brane IS polynuclear. The latter, however, are 
almost completely replaced by plasma cells as 
the myometrium is approached. Here, all of the 
mfiltratmg cells are of the plasma variety. They 
e.vtend into the underlying myometrium in 
cords and solid sheets, so that in some sections 
the lesion assumes the appearance of a plasma 
cell neoplasm. However, the true nature of the 
inilammatory process is disclosed in the vascu- 
lar reaction, as well as in the polynuclear 
infiltrate described above. Throughout the 
entire endometrium there are also present 
numerous macrophages which vary in size from was referred to tlie out-patient°climc for further 
about [5 to nearly 100 microns in diameter, observation and treatment, although lier 
These are found irregularly scattered among general condition remained very satisfactory, 
the inflammatory cells, many of them contain- Upon finding the Donovan bodies in the 
ing several nuclei. Although they are giant in endometrium, the cervical ulcer was re-exam- 
size, they are neither of the Langhans type nor ined as a possible primary source for the uterine 
of the usual foreign body variety. Their true infection. Smears were made directly from the 
identity is disclosed by the presence of intra- ulcer and from tlie exudate expressed from the 
cytoplasmic vacuoles containing one or multi- pieces of the cervical biopsy which was per- 
ple structures which answer the description of formed at the same time. The pathological 
Donovan bodies. (Fig. 2.) The latter are often report on the findings follow: 
better discernable with the Giemsa stain than Macroscopic: Specimen consists of five irregu- 


Uie operative wound healed by primary 
union within seven days after operation and 
iier postoperative course was iinconiplicatcc) 
except for the continued daily rise in tempera- 
ture to about roi°F., which had preceded the 
operation. This continued for about thirty-four 
days until tartar emetic therapy was instituted. 
She received 2 to^4 cc. of i per cent solution of 
the drug intravenously every other day. Con- 
comitantly, the temperature dropped to normal 
and remained normal until she was discharged 
much improved on April 15, 1945. Due to the 
fact that the vaeinal discharge nprjtictpri diA 


with the routine hemotoxylin and eosin, al- 
though they can be recognized with the latter 
preparations. With silver stains the macro- 
phages are obsen'’ed to be heavily laden with 
black granules which at times become difficult 
to differentiate from nuclear debris. Gram 
stains, ivhile showing the vacuoles in the cyto- 
plasm of the cells, fail to show the organisms 
distinctly. 

The fibroids show hyalin changes in the 
fibromyomatous tissue. Careful search for the 
Donovan bodies fails to disclose them here, 
although it at times becomes difficult to deter- 
mine whether the nuclear granules of degener- 
ated fibroblasts are not encysted Donovan 
bodies. However, there are no demonstrable 
areas of inflammatory infiltrate in which the 
characteristic macrophages could be e.xpected, 
as in the granulation tissue of the endometrium 
described above. 

The ovary shows fibrosis of the parenchyma 
and occasional follicular cysts. The parovarian 
tissue, while containing foci of inflammatory 
infiltrate, does not show any of the Donovan 
bodies. 

Diagnosis: (i) Granuloma inguinale (ve- 
nereum) uteri; (2) fibromyomas of uterus and 
broad ligament; (3) fibrosis and follicular cysts 
of ovary, utero-ovarian adhesions, fibrous. 


Jar pieces of soft gray-pink tissue, the largest 
measuring about 3 mm. in greatest dimension. 
Microscopic: The tissue is cervix including 
squamous lining of cervical lip. The latter 
shows ulceration with replacement of the lining 
by a type of granulation tissue similar to that 
described in the uterus. There are many of the 
pathognomonic cells of Fund demonstrable in 
all fields of every section examined. These cells 
contain the Donovan bodies in abundance. 

(Fig- 3-) , 

Wright stains of smears made Irom tnc 
exudate expressed from pieces of cervix show 
large numbers of Donovan bodies. Many of 
them lie within Fund cells while others arc 
extracellular. The characteristic "safety pm 
forms are found singly or in groups. (Fig. 4-) 
Cyst forms separated from their host cells arc 
also present in abundance. Among the cells 
constituting the exudate are found large num- 
bers of eosinophiles as well as plasma cells. 

The organisms are also readily dcmonstralilc 
in smears of the exudate stained by Gicmsa, 
silver, and hemotoxylin and eosm methocls. 
Tlie gram stains, while showing 
within the cytoplasm of the Fund cells, s ai 
the organism onfy faintly, ^rbcn tbey s ai 

them at all. _ . , r 

Diagnosis: Granuloma inguma/e ol cen tx. 
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Fig. 2. High power magnification of a Giemsa stain of a characteristic area in 
the endometrium showing Fund cells (arrows) each containing several 
intracytoplasmic cysts filled with Donovan bodies. Similar fields were also ab- 
served with hematoxylin and eosin sections. Note the characteristic concen- 
tration of the Donovan bodies in the periphery of the cysts. Note also the 
relatively large size of the central Fund cell (about loo microns in diameter) 
as compared to the average plasma cell shown in the infiltrate surrounding 
the Fund cell. (2,000 X) 

Fig. 3. Silver stain of the biopsy from the ulcer of the cervix showing Fund 
cells (arrows) containing encysted Donovan bodies. Note the great abun- 
dance of these eells in one field. (400 X) 


MO Wikl,^Gra„„lo™a I„g„i„a|e 

Having found the Donovan bodies SO readflv T r . 

n le smears of the cervical ulcer, similar cas ° tl^ complete in the clinical study of the 
preparations were then made of the vaginal tory 

tory test to be performed, although the diag- 



Fig. 4. Wright stain of exudate expressed from tissue removed from 
ulcer of cervix. Note the individual intra- and evtraceliiiJar 
Donovan bodies, including numerous “safety pin” forms. The 
large ovaf nucleus is from the Fund cell the cytoplasm of which 
is scarcely visible. (2,000 X) 

Fig. 5. Wright stain of the vaginal discharge. Arrow points to intra- 
cytoplasmic Donovan bodies within a Fund cell. The other organ- 
isms scattered about are bacteria. (2,000 X) 

discharge. The results tvere almost as satis- nosis had already been fully established fay the 

factory as were those described for the smears demonstration of the organisms and the charac- 

of the cervix. The Donovan bodies were found teristic histological changes observ'ed in the 
in abundance although less distinctly ivithfn ulcer of the cervix and uterine endometrium, 

degenerated Fund cells, amidst inflammatory This was the skin test for granuloma inguinale 

exudate together with the usual bacteria of recently introduced by Dr. Borris A. Korn- 
vaginal flora. (Fig. 5.) With. This test was performed by Dr. Korn- 
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blith himself and proved to be strongly 
positive.* 

COMMENT 

The true nature of the condition in this 
case was not suspected by the clinician or 
the pathologist M'ho examined the orgaiis 
grossly, until the routine microscopic 
examination of the tissue sections had been 
made. The hidden, deep-seated location 
of the ulcer, the absence of any inguinal 
skin lesions, the close resemblance of the 
gross changes in the uterus to those 
of malignancy, and finally the positive 
serology pointing to the possibility of a 
specific granuloma, all were factors which 
militated against a correct diagnosis in 
this instance, as was probably also true in 
previously undiagnosed cases. 

However, after finding the Donovan 
bodies in the endometrium, a search was 
made for them in the ulcer of the cervix. 
It was here that the organisms were found 
in greatest abundance and in their most 
characteristic morphology. This led to the 
successful search for the Donovan bodies 
in the smears of the vaginal discharge, 
where they are rarely sought, yet where 
they were found with ease and in sur- 
prising abundance in this case. 

The strongly positive skin test is de- 
serving of special consideration here. This 
test should prove to be of great aid in the 
clinical diagnosis of granuloma inguinale 
where the Donovan bodies cannot be 
readily demonstrated. The test is per- 
formed by the intradermal injection of an 
antigen prepared by Kornblith from the 
tissue of a lesion of granuloma inguinale.*’'-' 
The histopathology of the intradermal 
reaction was studied by Dr. Sadao Otani 
who described a characteristic epithelioid 
nodule or sphere, without any acute 
inflammatory reaction and a conspicuous 
absence of polymorphonuclear cells. Since 
similar histologic changes are found in 
the pure lesion of granuloma inguinale, 
uncomplicated by the secondary infection 

* We are indebted to Dr. B. A. Kornblith and 
Ur. badao Otani for their interest and aid in the study 
01 this case. 


which usually supervenes to obscure it, the 
skin test has been accepted by its author as 
a confirmatory test of granuloma inguinale. 

CONCLUSIONS 

1. The fifth case of granuloma inguinale 
(venereum) of the uterus, secondary to 
infection of the cervix is reported and 
the literature is reviewed. The authors 
are of the opinion that granuloma inguinale 
of the internal female genitalia is much 
more common than has been supposed. 

2. Attention is again called to the ease 
M'ith Avhich the Donovan bodies may be 
found in routine hemotoxylm and eosin 
sections of the involved organs. (This was 
first pointed out by Professor Fund.) 
Greater realization of this fact should lead 
to the correct diagnosis in many cases of 
granuloma inguinale which are at present 
being overlooked and diagnosed as non- 
specific granulomas. 

3. The value of the skin test as an aid in 
the diagnosis of this disease is discussed. 

4. Search for the Donovan bodies in 
smears from the vaginal discharge is recom- 
mended in suspected cases of granuloma 
inguinale, as an adjuvant method of 
identification of the organism. 
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REGIONAL ILEITIS 

REPORT OF AN ASYMPTOMATIC LETHAL CASE 
Maurice S. Mazel, m.d. 

Medical Director, Edgewatcr Hospital 
CHICAGO, ILLINOIS 


On^e brother is said to have died of pulmonary 
tuberculosis. The other familial data are 
negative in nature. 

The dark comple.\ioned and dark skinned 


yNSUFFICIENT time has elapsed since 
Crohn and his co-workers^ described 
the affection known as regional or seg- 
mental ileitis for its establishment on a defi- 
nite pathologic basis. While in the twelve "'oman \yas fairly well nourished in spite of 
years following the first publication there weight. Examination of the head 

has been no dearth of contributions on this revealed no abnormality. Auscuita- 

affection, neither clinicians or researchers percussion of the chest gave normal 

uniformity in the descriptions of the patho- „te »as 84, and the mercury manometer 
logic processes associated with the affec- showed her blood pressure to be 100/70. 
tion properly diagnosed after surgical The abdominal wall was soft and the liver 
intervention. and kidneys were not palpable. A hard mass 

For this reason the report of a case, in "the right quadrant the size of a large grape- 
which the patient though apparently sue- nodular to the feel, extended doivn- 


cessfully operated upon, terminated 
death may offer some interesting data. 


m 


CASE REPORT 

An Italian woman (Hospital No. 62371), 
aged fifty-two, was referred to my service at 
Edgewater Hospital June 15, 1944, with her 
family physician’s tentative diagnosis of ab- 
dominal tumor. 

During the past year she had lost approxi- 
mately thirty pounds and for the past eight 
months had noticed foul, mushy and foamy 
stools with the feces being light yellow colored. 
Two weeks prior to admission she began to suf- 
fer from chilis and fever, and only a week ago 
did she have nausea and vomiting. In spite of 
these symptoms she had never been compelled 
to remain in bed and had attended to her 
household duties to the very minute she left for 
the hospital. She herself discovered a mass in 
the right lower quadrant of the abdomen and 
observed its increase in size, but the mass 
had at no time caused her any distress. Except 


ward into the pelvis and upward to the right 
lower margin of the chest. The mass could be 
moved laterally with some difficulty. There 
was a small inguinal hernia on the right side, 
which the patient attributed to an accident. 

Neuromuscular tests especially of the lower 
extremities yielded normal conditions. 

The urine had a specific gravity of i.oj6, 
and an acid reaction and was free of sugar and 
albumin. Microscopically onlj'^ a few pus cells 
were seen, but no casts. The biood count 
showed 3,340,000 erythrocytes and 8,8^0 
leukocytes, with 26 per cent lymphocytes and 
74 per cent polymorphocytes. The hemo- 
globin was reduced to 48 per cent. The fec« 
were light yellow in color, and a slightly posi- 
tive reaction to the blood test but were uhoilj 
free of parasites and ova. Serologic examination 
(Kahn test) proved negative. 

Radiologic examination revealed the eso- 
phagus to be normal. The stomach h cc 
-eadily and manifested neither defect nor 

normal. 


retention. The duodenal cap was 

-I L i,oA Lari nn Tlic Upper jcjunum prcscntcd 3 large urca o 

for pneumonia three years ago she had had no correspond to the con- 

illness of any kind. Her climacteric dates back . . . , [ barium 

to about the time of the attack of pneumonia, tour of the "f defect 

The patient's mother died of pneumonia at enema revealed neither , ye in 

the age of seventy-sis. Her father succumbed m the gut proper. The m P P 

to the same disease at the age of fifty-nine, the region of the cccum. The distal 

412 
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not properly vlsnnllzcd end appeared to have the cecum, the transverse colon and several 

'“nLI’^re"::,- attempt .as made to free 



Fig. I. A'-ray of ileocecal region. Fig. 2. A'-ray sliowing defect in distal part 

of ileum. 


rant corresponding to the large area of barium 
in the upper jejunum. Films taken four and 
six hours after the ingestion of the barium 
revealed the same pocket above the cecum. 
No appreciable obstruction could be detected. 
Another barium enema revealed a defect near 
the distal part of the ileum. (Fig. 2.) 

Immediately after the completion of the 
physical examination the case was diagnosed 
as regional ileitis with involvement of the 
ascending colon. The .v-ray diagnosis was 
confirmatory but also necessitated the addition 
of perforation of the ileum or possibly of the 
lower jejunum, plus pocket formation. 

The preoperative care consisted of two 
blood transfusions and appropriate doses of 
sulfasuxidine administered orally in addition 
to the usual routine measures to get the patient 
in the best possible somatic state. 

Laparotomy under spinal analgesia aug- 
mented by the intravenous administration of 
pentothal sodium was performed on June 24th, 
nine days after the patient’s admission to 
the hospital. After exposure of the peritoneal 
cavity the large mass estimated to be 15 cm. 
m its diameters was found to be firmly ad- 
herent to the ascending colon and involving 


the mass from the ascending colon since the 
radiologic examination had clearly shown that 
the mucosa of the colon was not involved, 
but in spite of the gentlest possible manip- 
ulation the cavity of the mass was opened 
and permitted the escape of purulent material 
and undigested food particles upon the 
protective gauze packs. The mass w'hich was 
partly formed by the serosa of the colon was 
completely covered by omentum. The entire 
mass vith the terminal ileum, the appendix, 
the ascending and part of the transverse colon 
together with the involved loops of the ileum 
was removed in toto. (Figs. 3, 4 and 5.) 

After end-to-end anastomosis of the two 
upper loops of the ileum, its terminal part 
was closed, as was the resected transverse colon. 
Lateral ileocolostomy by the usual technic 
concluded the operation proper. Ten Gm. of 
sulphathiazole was sprinkled into the ab- 
dominal cavity and the abdomen closed in 
layers over a small drain. 

Upon being returned to her bed the patient 
was given 2,000 cc. of 5 per cent glucose in 
normal saline solution intravenously. This 
was followed by general pulmonary edema. 
Her extremities also became edematous. Cy- 
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anosis developed necessitating the administra- 
tion of oxygen and the restriction of quid 
intake. The day after the operation the patient 


was not obtained. Subsequently she appeared 
to improve at least while she remained under 
the oxygen tent. Her pulse at that time never 



Fig. 5. 

Figs. 3, 4 and 5. Views of mass which was removed tti lolo. 


was given 500 cc. of plasma. Later 1,000 cc. exceeded 100, her temperature never rose 
of amino acids in dextrose was administered. above ioo°F. and her blood pressure registered 
In spite of these measures the cyanosis did 110/80. 
not abate. Examination of the chest revealed Reduction of the supply of o.xygen resulted 
rales and bronchial breathing over the right in cyanosis and dyspnea. Alarming symptoms 
lower lung. An x-ray taken with a portable of anoxemia (spasms of the fingers, delirium) 
apparatus showed elevation of the right dla- necessitated correction of the deficient aeration 
phragm, pulmonary atelectasis and incipient by increasing the dosage of oxygen, but in 
pneumonia of the right lower lobe. (Fig, 6.) spite of it the patient never was quite free of 
Breathing exercises were initiated and 1 50,- the cyanosis. 

000 units of penicillin was given daily. Cora- Owing to slight drainage of the wound and 
mine, caffein sodium benzoate were additional to the high position of the right diaphragm 
agents used as indicated. The patient was the possibility of the presence of a subphrenic 
constantly under the oxygen tent. Fluids were abscess suggested itself. One also had to pose 
introduced parenterally. the question whether or not the collapse of 

On the fourth postoperative day the patient’s the right lung and the pneumonia were 
condition was regarded as unimproved and secondary to an intra-abdominal pathologic 
bronchoscoplc aspiration seemed to be indi- process. Accordingly, a diagnostic puncture 
cated. This procedure revealed edema and below the ninth rib was carried out. Since it 
mucus of the right bronchus, but a “plug” yielded only a negative resiilt the diagnosis of 
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atelectasis and pneumonia shown in _• 


^ 

I . MAncii, igrfi 

atelectasis and pneumonia shown in tlw • i • i 

x-ray as weii as ciinically was now clinched L f ' terminated directly into the cavity had 
AlthougK the patient was abfe te take cttTiriT:„"d T'' 

tl- ill of the aw 
cavity consisted of fibrous and fibrinous tissue! 
studded with round cells and polvmorpho- 
I leukocytes. Most of the mucosa of 

■ was destroyed and replaced by densely 

. - > packed round cells at one point, while the 

■"SB 4 remainder of the intestine was Iree of any 
"j ' ’ pathologic involvement. 

/The pathologic diagnosis was: (i) chronic 
' ' abscess cavity with fistulous openings into 

portions of the ileum; (2) chronic regional 

" Necropsy ivas performed soon after the 

K *■ ' patient’s death and confirmed tJie clinical 

I * diagnosis of atelectasis and pneumonia of the 

I ’^1 elevation of the 

I ?*** * right diaphragm was attributable to that 

I tsfr ' lung condition. There was neither a sub- 

I ‘ phrenic nor an abdominal abscess. The re- 

® maining lung \vas somewbat edematous but 

Fig. 6. A'-ray showing pulmonary atelectasis Otherwise normal. The right heart tvas slightly 

of right loiver lobe. enlarged. A localized area of peritonitis was 

nourishment by mouth the postoperative ileocolostomy, but 

course progressed without a tangible change, ^“cre w'^ no evidence of generalized peri- 
On the fourteenth postoperative day her anastomosis w’as complete and 

temperature suddenly rose to 104T., the pulse «ntact except for a negligible leakage, Much 

rate increased to 130 with a corresponding undoubtedly must be attributed to the efforts 

increase of the rate of respiration, her fingers ^o clear her lungs of mucus by 

became more markedly cyanotic and death coughing, 
ensued rapidly. COMMENTS 


The specimen removed by operation con- 
sisted of a large mass 7 by 15 cm., whose 
structure mainly was a cavity filled with 
partly digested peas, celery and vegetable 
fibers. The cavity whose diameter reached 13 
cm. had a wall which in some parts attained a 
thickness of 8 mm. Its inner surface w’as rough 
and formed numerous granulomatous growths 
some of which had the size of i cm. Some areas 
were covered by fibrinopurulent material. 

Attached to and emptying into the cavity 
was a portion of the ileum. 1 1 cm. in length, 
the communication at one point being through 
two fistulous openings. Another part of the 
ileum, 7 cm. in length, terminated directly 
into the cavity. The terminal ileum, 20 cm. 
in length, the cecum and the ascending colon 
were firmly adherent to the w^all of the mass. 
That part of the ileum wbicli w^as adjacent 
to the fistulous openings sliow'ed a slight 
degree of thickening. The part of the ileum 


In a previous communication^ I pre- 
sented three cases of regional ileitis in 
which the patients were successfully oper- 
ated upon. In that article 1 review'ed the 
status of our knowledge of this malady and 
published certain conclusions rvhich were 
in the main in accord w'ith concepts held 
bj'^ a number of competent surgeons. 

The case here reported again shows that 
it is hardly correct to speak of regional 
ileitis as a clinical entitj' only, as has been 
proposed by a number of observers. In 
the light of the history of my case it seems 
clear there can be no thought of a clinica 
entity” and that one is justified in referring 
to this affection as a pathologic 

The case under consideration show's that 
the patient at no time had any symptoms 
justifying a diagnosis of regional ileitis and 
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in fact was able to perforni bev duties as a 
wife up to the minute she left her house to 
enter the hospital. One can readily see that 
this case was virtually asymptomatic 
throughout the course, so much so that 
the preoperative diagnosis of regional 
ileitis was made principally on the basis 
of the presence of a right abdominal mass, 
which it will be recalled, had caused the 
patient no distress. This in turn suggests 
the question how it was possible for the 
extensive process to have progressed for a 
considerable time without giving rise to 
symptoms pointing to the site if not the 
nature of the affection. The answer to this 
must be sought partly in the chroniclty of 
the pathologic process and partly in the 
fact discovered at operation, that leakage 
from the intestine had been prevented by 
the protective wall thrown around the mass 
by the omentum. 

It is generally conceded that the etio- 
logic factor of regional ileitis is still un- 
known. The most careful laboratory studies 
have so far failed to establish a causative 
micro-organism. The Mayo Clinic'* has 
tentatively suggested that a filtrable virus 
may be the responsible agent. After most 
careful investigation Keith Rose^ isolated 
a coliform bacillus without, however, being 
able to demonstrate it as the causative 
organism. The same holds good for the 
claim by several authors that the Strepto- 
coccus viridans should be held responsible 
for the affection. 

Our own investigations have proved 
equally fruitless. Nevertheless, I am in- 
clined to advance the theory that we have 
to deal with a type of infection resembling 
that of tuberculosis. This is b}'’ no means 
based on the circumstance that a brother 
of the patient had died of pulmonary tuber- 
culosis, because we have been unable to 
establish a familial relationship of tubercu- 
losis to any form of regional ileitis. The 
theory is advanced rather on the patho- 
logic study of the specimen obtained by 
the operation which clearly shows thick- 
ening of the walls of the abscess cavity of 
a granulomatous character. Add to this the 


circumstance that in several areas the gut 
has been destroyed and replaced by densely 
packed round cells in at least one section, 
and the similarity with a tuberculous 
process almost suggests itself. 

I shall not enter here into the problem 
of why the patient at no time experienced 
any distress from the mass except to pose 
and answer the question why there were 
no symptoms of obstruction which natu- 
rally would have compelled the patient to 
seek medical aid much earlier. It is my 
conviction that both loops had perforated 
almost simultaneously; because if only one 
loop had undergone such injurj^ and this 
without an exit for its contents, there would 
have developed sufficient distention of the 
cavity to give the patient uneasiness if not 
grave distress. The asymptomatic course 
clearly shows the synchronicity of the two 
perforations, to which should be added the 
radiologic and pathologic evidence that 
each loop remained in more or less direct 
contact with the cavity so that there never 
was any hindrance to the flow of intes- 
tional contents. Since the lumen of the 
colon was not involved, natural defecation 
could take place throughout the duration 
of the disease. 

Of perhaps greater interest is the ques- 
tion of therapy. The fact that an extensive 
resection of the intestinal tract %vas carried 
out naturally raises the question whether 
a less radical operation would have pre- 
vented the lethal issue. Perusal of the 
literature leads us into a maze of opinions 
from which it is rather difficult to extricate 
oneself. There have been some claims that 
simple appendectomy has brought about a 
cure. Others report favorable results from 
ileocolostomy and therefore exclusion of 
the affected gut. The Mikulicz type of 
operation has been suggested and carried 
out in the hope that it would prove a rela- 
tively safe procedure. There is no dearth 
of claims that even no operative interven- 
tion at all has been followed by spon- 
taneous cures. 

When one sifts the available material in 
the literature one must conclude that no 



4i8 


American Jonrnat of Su 


rsery Mazcl—Regiona] Ileitis 


type of operation, conservative 


SUMMARY 


u A case of regional ileitis is presented 
which in spite of extensive pathologic 
involvement of the distal ileum, serosa of 


March, 

lias given assurance against recurrences opwative'cayA'hk"*''^'^”" 
and no doubt many of the so-called cures K?!, ■ r"'® preparation possesses 

would have been subiectS to ctSS which in 

analysis. On the other hand deathriTvi 

been reported from every type of operation ocJorless feces after extensive 

not excepting that of MikulL. to unreasonable 

In my cases it should be taken into ^!}f ^ot too distant future 

consideration that the patient was in good from will remove regional ileitis 

physical condition except for tie redS tt k “““ 
hemoglobin percentage which, however, 
was corrected by the two blood trans- 
fusions. The operation of radical removal 
of the affected parts of the ileum and colon 
was decided after exposure of the peri- 
toneal cavity because it became evident f 

have been a wholly inadequate Measure ZZ c^rse ™" " 

That the Mikuhcz type of operations may ^ yhe preoperative diagnosis was pos- 
m suitable cases prove a relatively safer ,ible mainly through the presence of a large 
procedure is not denied. Ccrtomly m our modular mass in the right side extending 
case every known measure has been re- upward to the diaphragm and downward 
sorted to for the preoperative preparation pelvis. 

of the patient. While it may be held that 2. After adequate preoperative care the 
the insignificant leakage from the ileo- ^^tire mass with the affected parts of the 
colostomy which appeared on the seventh j^j-ge and small intestine was removed in 
postoperative day and undoubtedly was operation was completed by 

produced by the patient’s efforts to cough ileocolostomy and enterostomy, 
up her pulmonary secretion may have jjje convalescence was stormy from 

added to the toxemia and the pulmonary beginning. In spite of the usual 

complication, it should be taken into con- measures and the administration of peni- 
sideration that the edema and atelectasis cillin in liberal doses the patient succumbed 
took place almost immediately after the fourteen days after the operation from right 
completion of the operation, that is after j^bar pneumonia, atelectasis and toxemia, 
the introduction of the usual glucose Yhe problem of treating the affection 

solution. by more conservative operative procedures 

There is no denying the relation of the jg weighed and hope is e.vpressed that 
operation to the development of the lung chemotherapy may yet afford us means of 
condition which led to death. It is not at all combating this pathologic entity without 
unlikely that in spite of our failure to detect 
any pathologic process in the lung by the 
usual physical examination, her pneumonia 
of three years ago had left a locus minoris 
resistentiae which needed only the trauma 
of the surgical intervention to become over- 
whelmed by toxic agents. 

In conclusion, I wish to point out that 
possibly the hope of curing regional ileitis 
lies in non-surgical therapy. I have pur- 
posely mentioned the administration of 


resort to surgery. 

SUPPLEMENTARY REPORT 

Since the above article was written I have bad 
three additional cases of regional licitts under 
my care. All three patients were adulte and 
afflicted with the chronic type of the drscase 
In two the diagnosis ivas made both chnn^a > 
and roentgenologicaliy, while m third the 
diagnosis was established on a purely clinical 

basis. 
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These three cases add food for thought. In 
the first two we contented ourselves with the 
relatively simple operation of short-circuiting 
the normal part of the ileum to the transverse 
colon. In these two patients penicillin and 
sulfasuxadine were administered both pre- 
operatively and postoperatively. Both made 
excellent recoveries. 

In the third case reliance was had solely on 
the administration of penicillin and sulfa- 
suxadine, and this patient, too, made a satis- 
factory clinical recovery. 

Admittedly not enough time has elapsed 
properly to evaluate the permanency of the 
recoveries, but the rather prolonged freedom 


from recurrence offers at least a modicum of 
evidence that recoveries take place by either 
operative or chemotherapeutic management. 
We must, therefore, hold all therapeutic 
problems of regional ileitis sub judice until 
extensive experience, research and clinical 
observation will enable us to determine upon 
a rational thcrapeusis. Certainly the three cases 
here reported seem to substantiate the thesis 
advanced in the body of the above contribution. 
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In early cases of peritonitis, if the focus of infection be removed the 
abdomen often can be safely closed without drainage. The capability of the 
peritoneum to overcome a certain amount of infection is truly remarkable. 

From “A Short Practice of Surgery” bj' Hamilton Bailey and R. J. 
McNeill Love (H. K. Lewis & Co. Ltd.). 
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to the hospital by her faorii, „l,vsi 

- occur m about 1 per cent of the ap- clan. Her menstrual history ivas awmal 
pendices examined microscopically (13 X 28 X 3 days); tJiere ivas no dysmenor- 

rhea or metrorrhagia and her past history .as 
irrelevant. 



Fig. I. Specimen consists of an appendix 
which is kinked, tortuous and noduhar. 

It measures 12 cm. in length and the 
distal three-fifths is distended and filled 
with thick ten.acious mucus; here the ap- 
pendix measures 5 by 3 by 3 cm. Proxi- 
mally the di.ameter varies between 3 
and 4 mm. Here the lumen is obliter- 
ated and the wall of the appendix- is of a 
uniformly yellowish color. 

Mucoceles of the appendix are found 
in less than 0.2 per cent of the cases of 
appendicitis. After carefully reviewing the 
literature, we have been unable to find 
a single case report of a carcinoid tumor 
of the appendix producing a mucocele. 
There is herewith presented such a case 
which is interesting both from a clinical 
as well as from a pathological point 
of view. 

CASE REPORT 

A. C., a white female, single, twenty-five 
years of age, gave a histor}' of having had 
peri-umbiticai pain for the past four days. This 
was followed by a bout of nausea and vomiting 
and then the pain became localized in the right 
lower quadrant of the abdomen. Pain persisted 
and grew more intense and the patient was 


Examination of the abdomen revealed evi- 
dences of muscle guarding in the right lower 
quadrant of the abdomen. A definite oval wass 
could be palpated and this was interpreted as 
omentum wrapped around an inllamccl ap- 
pendix. There was deep and rebound tenderness 
as well as an area of hyperesthesia over 
McBurney’s point. Her blood count was 
10,200 white blood cells, 85 per cent poly- 
morphonuclears. The temperature was 100.5°^ 
and pulse was 90. Our impression was that the 
patient was suffering from a suppurative 
or gangrenous appendicitis with omentum 
wrapped around the appendix. Immediate 
laparotomy was advised. 

Through a lower right rectus incision the 
cecum was delivered. Attached to and accom- 
panjdng the cecum was a mass about the size 
of a lemon. The mass was narrowed at the 
base and a clamp was applied to the base 
of the cecum. The meso-appendix was trans- 
fixed and tied with plain catgut and cut. The 
base of the appendix was tied with No. 2 chromic 
catgut. The base of tlic appendix was cut by 
means of a carbolized knife and the stump 
inverted. The cecum was dropped back into the 
abdomen and the incision closed in layers. 

The postoperative course was uneventful; 
temperature ranged between 10 iV. and nor- 
mal. The patient was discharged on the tent 1 
postoperative day. A six-week follow-up fanet 
to reveal any unusual complications. 

The pathological report was as foHonf 
Specimen consists of an appendix wriic/i is 
kinked, tortuous and nodular. It measures 
12 cm. in length and the distal thrcc-fiftbs is 
distended and filled with a thick tenacious 
mucoid material, here the appendix measures 

5 by 3 by 3 cm.; proximally the diameter varies 

between 3 to 4 mm., here the lumen is obiit- 


/ 
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erated and the wall of the appendix is of 
uniformly yellowish color. Microscopic exam- 
ination shows a carcinoid tumor at the proximal 
portion of the appendix producing a mucocele. 


capable of regression. They are found more 
frequently in females than males and occur 
between the ages of twenty-five to thirty- 
five years. 


Fig. 2. Microscopic examination shows a car- Fig. 3. Same as Figure 2 but under higher 

cinoid tumor at the proximal portion of the magnification. 


appendix producing a mucocele. Tlic histo- 
logic picture is that of nests of spheroidal, 
naevus-like cells typical of the condition. 
The tumor extends to the peritoneal coat. 

The histologic picture is that of nests of the 
spheroidal, naevus-like cells typical of the 
condition. The tumor extends to the peritoneal 
coat. 

Carcinoid tumors of the appendix are 
usually benign. Though single in the 
appendix, they are often multiple when 
they occur in the intestine. They vary 
in size from a millet seed to a cherry 
and in 80 per cent of the cases occur in 
the tip of the appendix, the submucous 
layer of the appendix being the usual 
site. They may, and often do, infiltrate 
the other layers and occasionally may 
break through the serous coat and behave 
like malignant tumors. Some authors 
consider them as real tumors and have ap- 
plied the following names : basal cell cancer, 
basiloma, mucosal naevi, pancreatic and 
endocrine tumors. Other authors consider 
them inflammatory processes which are 


Masson has advanced evidences that a 
definite relationship exists betxveen car- 
cinoid tumors and argentaffin cell neuro- 
mas. He believes that carcinoid tumors 
result from the autonomous proliferation of 
isolated argentaffin cells in the neuroma. 
The neuromas arise from the nerve plexus 
in the mucous membrane and these nerve 
fibers s'how the presence of argentaffin 
cells from xvhich, he contends, the car- 
cinoids develop. 

Mucocele of the appendix is the result 
of obstruction at the proximal end of the 
appendix and the distal part dilates and 
forms a cyst. These cysts are invariably 
small, but may reach the size of a banana 
or the head of a fetus. The wall of the cyst 
is devoid of the muscular layer and con- 
tains thick tenacious mucus. These cysts 
when they rupture may produce a pseudo- 
myxoma of the peritoneum. When this 
episode occurs the prognosis may be 
fatal. 
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CONCLUSION 

The production of a mucocele of the 
appendix by carcinoid tumor has been 
rarely reported in the literature. The 
clinical picture in this case led to the 
diagnosis of acute appendicitis. Appendec- 
tomy was performed and the patient made 
a complete recovery. No roentgen therapy 
was instituted postoperatively. Both muco- 
cele and carcinoid of the appendix are 
benign lesions. The combination is interest- 
ing and unique, but the favorable prognosis 
is in no wise altered by the association of 
the two lesions in the one appendix. 
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APPENDIGO'ILEAL FISTULA* 


Thomas A. Shallow, m.d., Sherman A. Eger, m.d. 

AND 

Harry J. Knowles, m.d. 

PHILADELPHIA, PENNSYLVANIA 


A FISTULA between the appendix and 
any viscus is uncommon, and one 
between the appendix and terminal 
ileum is extremely rare. Garcia reported 
the only case of appendico-ileal fistula 
that we have been able to find in the avail- 
able literature and believed it to be of 
congenital origin. It is our purpose to 
present in detail two cases of appendico- 
ileal fistula and to comment upon their 
development. 

CASE REPORTS 

Case i. Mrs. H. L., white, aged sixty-three 
years, was admitted to the Jefferson Medical 
College Hospital on April 5, 1944 because of a 
“feeling of heaviness” in the right lower 
quadrant of the abdomen, associated with a 
“ dragging sensation ” in the epigastrium. These 
symptoms had occurred intermittently for ten 
years and were aggravated by eating green 
vegetables and fresh fruits. Relief could be 
obtained only by wearing an abdominal sup- 
port. The patient could not recall any acute 
abdominal pain, nausea, vomiting, distention 
or abnormal stools. However, between the ages 
of thirty-eight and fifty-eight, she had been 
treated intermittently in another hospital for 
right ureteral stricture and pyelitis, associated 
with chills and fever but no pain, and without 
recurrence during the past five years. There 
had been no abdominal operation or injury. 

Physical examination revealed the patient 
to be a slightly obese white woman in good 
general condition. Significant findings were 
limited to the abdomen where there was mild 
diffuse tenderness on deep palpation in the 
right lower quadrant, but no abnormal mass, 
distention or hyperactive peristalsis. Pelvic and 
rectal examinations were negative. 

Laboratory studies revealed the following: 
Hemoglobin 13.8 Gm. per cc., erythrocytes 
4.800,000 and leukocytes 8,000. The differential 


white cell count was normal, as were repeated 
urinalyses. The free and total acid curves of a 
gastric analysis were normal. The blood urea 
nitrogen was 15 mg. per cent (Van Slyke) and 
the urea clearance was 85 per cent of normal. 
Intravenous urography disclosed a double 
pelvis and ureter on the right side, extending 
to the level of the fourth lumbar vertebra, but 
there was no evidence of obstruetion or calculi. 
The left side was normal. A cholec3’^stogram was 
normal. A complete gastrointestinal roentgen 
raj' studj' by Dr. Paul C. Swenson showed a 
short appendix as well as an abnormal patchj' 
pattern of the distal portion of the ileum. 

(Fig- t-) 

The peritoneal cavity was opened through a 
lower right rectus incision. Pathological find- 
ings were limited to the lower right quadrant 
where the omentum was adherent to the cecum 
and terminal ileum. After freeing the omentum, 
a thin appendix was found extending from the 
cecum to an area of attachment on the anti- 
mesenteric border of the ileum, approximatelj' 
eight inches from the ileocecal junction. 
(Fig. 2.) The appendix was one and one-half 
inches long and the serosal surface appeared 
normal. Distal to the attachment of the 
appendix the ileum was kinked and had 
undergone a moderate degree of torsion, 
whereas, proximally, it was slightly distended. 
The distal third of the appendix was firmlj' 
attached to the ileum and could not be sepa- 
rated by blunt dissection. After the meso- 
appendix had been tied and divided, the base 
of the appendix was ligated, severed with 
the cautery and buried into the cecal wall. 
The distal third of the appendix was then freed 
from the ileum by sharp dissection, at which 
time the appendico-ileal fistula was discovered. 
The opening in the ileum was repaired and 
the abdomen closed without drainage. 

The postoperative course was uncomplicated 
and on the fourteenth day a gastrointestinal 
roentgen ray study showed a normal ileum. 


* From the Samuel D. Gross Surgical Division of the Jefferson Medical College Hospital. 
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Fig. I. Roentgenogram showing the appendix and a patchy pattern of the 
terminal ileum. (On this film it appears that the anatomical relationship 
between the appendix and the ileocecal junction is abnormal, but this nas 
disproved ffuoroscopically as shown in insert.) 


Case a Mrs. E. M., white, aged fifty- 
three years, was admitted to the Jefferson 
Medical College Hospital on December 29, 
1943. Eleven days before admission she 
experienced diffuse abdominal pain, followed 
by nausea and vomiting. These symptoms 
persisted intermittently for four days and, on 
the fifth day, the pain decreased in intensity 
and became localized in the right lower 
quadrant. During the two days before admis- 
sion the pain became more acute and was 
accompanied by diarrhea. 


of the abdomen revealed moderate, bilateral, 
lower abdominal tenderness, most marked 
immediate^ above the S3miph3'sis, Ii3'poactivc 
peristalsis, and absence of distention, rigidity, 
abnormal mass and rebound tenderness. Rectal 
examination disclosed bilateral pelvic tender- 
ness, most marked on the right where there 
was a fi.ved, fluctuant, cxtrahiminal mass 
approximately three inches in diameter. The 
temperature was ioo°F., pulse rate 100 and 
respiratorj’’ rate 20. 

Laboratory studies revealed: Ilcinogloffin 
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12.3 Gm. per 100 cc., erythrocytes 4,300,000 
and leukocytes 17,000. Urinalysis was normal 
except for a trace of albumen. 


smelling pus was evacuated. The appendix 
could neither be visualized nor palpated safely, 
so was not removed. Drains were inserted into 



Fig. 2. lllustr.ntion of findings .at operation, sliowing the 
appendis joined to the terminal ileum. Insert sliows the 
appcndico-ileal fistula. 



Fig. 3. Illustration of findings at operation, showing the 
appendix joined to terminal ileum. A circumscribed ab- 
scess is located in the angle formed by the appendix and 
ileum. 


Upon opening the peritoneal cavity through 
a lotver right rectus incision, an abscess, 
thought to be of appendiceal origin, was 
found filling the right side of the pelvis, from 
which 300 cc. of thick, greenish-yellow, foul 


the abscess cavity, pelvis and right paracolic 
gutter, and the incision was closed in layers 
around the drains. 

The postoperative course was satisfactory 
and the drains were removed during the 
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seventh to tenth days. The patient was dis- 
charged on the twenty-ninth day and was 
instructed to return later for appendectomy. 

Readmission was on May 15, 1944, four and 
one-half months after the abscess had been 
drained. In the interim there was no recurrence 
of symptoms. The incision was completely 
healed and there were no physical findings 
indicative of an intra-abdominal inflammatory 
process. The hemoglobin was 10 Gm. per 
100 cc., erythrocytes 3,800,000 and leukocytes 
6,500. 

At operation, upon entering the peritoneal 
cavity, multiple, local, dense adhesions of the 
omentum, small intestines and parietal peri- 
toneum were encountered and released. The 
appendix was found lying on the mesentery 
of the ileum and its distal portion was adherent 
to the ileum at a point four inches from the 
ileocecal /unction. (Fig. 3.) The appendix was 
two inches long, about average in diameter and 
did not appear inflamed but there was a small, 
well defined abscess, i cm. in diameter, located 
in the angle formed by the appendix and 
ileum. After the meso-appendix had been 
tied and divided, the base of the appendix %yas 
ligated, severed with the cautery and buried 
into the cecal wall. By sharp dissection the tip 
of the appendix was freed from the ileum and 
the appendico-ileal fistula was discovered. The 
appendix and adherent abscess were removed 
en masse and the opening in the ileum was 
repaired. The abdomen was closed without 
drainage. 

The postoperative period was uncomplicated 
and the patient is entirely well one year after 
operation. 

COMMENT 

We believe that these two appendico- 
ileal fistulas were complications of previous 


appendiceal^ inflammation, whereas Garcia 
believed his case to be a congenital 
anomaly. In Case i, despite the congenital 
duplication of the right pelvis and ureter 
and the absence of a history of acute 
abdominal pain, the presence of adhesions 
in the ileocecal area intimates a previous 
inflammatory process as the underlying 
cause of the appendico-iJeai fistula. In 
Case II the inflammatory origin of the 
fistula seems obvious, especially in view 
of the proximity of the persisting abscess. 

Since appendicitis is a common condition 
and a resulting appendico-ileal fistula 
was observed twice by one group, the 
occurrence of such fistulas may be more 
common than the literature indicates. 


CONCLUSIONS 

1. Two cases of appendico-ileal fistula 
are described in which preceding ap- 
pendiceal inflammation seemed to be the 
etiological factor. 

2. The congenital hypothesis of ap- 
pendlco-ileal fistula seems untenable in 
our cases. 

3. In view of the frequency of appen- 
diceal inflammation and the proximity 
of the appendix to the terminal ileum, 
it is possible that the low incidence of 
appendico-ileal fistula is more apparent 
than actual because of observed cases 
not having been reported. 


reference 
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TOOTHPICK IN A PERINEPHRIC ABSCESS 


M. B. Landers, Jr., m.d. 

Attending Surgeon, Lincoln Hospital 
DETROIT, 


P ERFORATION of the intestine by a 
toothpick is uncommon. The dis- 
covery of a toothpick in a perinephric 
abscess is apparently unique. In Crossen 
and Crossen’s summary (1940P of 118 
cases of swallowed foreign bodies in the 
abdomen, ten were toothpicks. In five 
the site of perforation was the cecum, 
and in one of these the perforation and 
abscess formation was retrocecal (Ginzburg 
and Beller’s case). In the classification of 
abscesses of the perinephrium, the group 
of “simple” perinephric abscesses, in 
which no adjacent source of infection is 
found, may constitute about a third of the 
total.^ Where no obvious focus of meta- 
static infection is found, it is customary 
to attribute the source to skin or upper 
respiratory infections. This is perhaps 
justifiable in view of the predominance of 
pyogenic cocci in simple perinephric ab- 
scess. However, it would seem from the 
following that the possibility of a foreign 
body from the intestine should be borne 
in mind particularly when typical “colon 
pus” is encountered. 

CASE REPORT 

A fifty-six year old white man was admitted 
to the hospital for a right inguinal hernior- 
raphy. On admission he stated he had had a 
backache intermittently for five months, after 
a steer had broke loose and pinned him against 
a fence. The post-herniorrhaphy course was 
uneventful until the fifth day, when he devel- 
oped a fever. This became septic in type, vary- 
ing between 97 and io 2 °f. with occasional 
chills. The leukocyte count climbed slowly to 
21,000. There were no gastrointestinal symp- 
toms. There was moderate right upper lumbar 
pain and tenderness, which he continued to 
ascribe to the accident five months previously. 
Chest films and blood cultures were negative. 
The urine was negative except for rare pus 


MICHIGAN 

cells. Intravenous pyelograms were negative 
as to renal complications but showed a soft 
tissue mass to the right of the midline, con- 



Fig. I. Intravenous pyclograni showing left 
lumbar scoliosis and soft tissue mass to the 
right of the midline, confluent with the psoas 
border. 

fluent with the psoas muscle border. There was 
a left lumbar scoliosis. 

A diagnosis of right perinephric abscess was 
made and e.xploration performed through a 
lumbar approach. A moderate sized abscess 
was encountered. Lying free in the cavity was 
an ordinary toothpick, slightly bent in the 
middle, but otherwise intact. The pus was of 
characteristic colon odor, and showed Gram- 
negative rods and short chained streptococci 
on smear. 

Following operation the drainage diminished 
slowly, recovery being complete in two months. 


No fecal drainage was ever noted. The patient 
had no recollection of swallowing the toothpick. 
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Comment. The effect of the previous 
accident and the hernia repair is largely 
speculative. I believe from the location 
of the abscess and type of bacteria that 
the toothpick gained access to the peri- 
nephrium through the posterior wall of the 
right colon. Perforation of the duodenum, 
with pointing of the foreign body and 
abscess down, or of -the cecum, with 
migration superiorly, seem less likely. 
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SUMMARY 

A toothpick was encountered in the 
cavity of a perinephric abscess, and was 
thought to have perforated the posterior 
wall of the ascending colon. 

REFERENCES 

1. Crossen and Crossen. Foreign Bodies Left in the 

Abdomen. St. Louis, 1940. Mosby. 

2. SiMEONE, F. A. Perinephrie abscess. Arch. SiiTg., 45: 

424-442. 


€ 1 ^ 


A STONE in the kidney that cannot be easily removed by pyelotomy 
should be removed through an incision into the kidney, except in those 
cases of kidney stone with great destruction of kidney tissue, when nephrec- 
tomy is the operation of choice. n-,- n 

From “Operations of General Surgery” by Thomas G. Orr (\V. B. 

Saunders Company). 



ANNULAR PANCREAS CAUSING DUODENAL 

OBSTRUCTION 

Alfred J. Goldyne, m.d. and Everett Carlson, m.d. 

Resident Surgeon, Mary’s Help Hospital Chief Surgeon, Mary’s 1 lelp 1 lospital 

SAN FRANCISCO, CALIFORNIA 


ANNULAR pancreas causing duodenal 
/A obstruction is of rare occurrence 
and its importance from a surgico- 
clinical aspect is such that any case in 
which the patient is operated upon war- 
rants reporting so that this condition may 
become known as a clinical entity and a 
suitable approach for its correction may 
be established. This is especially desirable 
since the data on operative intervention 
are limited to thirteen cases including 
this report. Because of the rarity of this 
anomaly and the unusual features of this 
case, we make this presentation : 

CASE REPORT 

Father R. C., a twenty-six-ycar old priest, 
was admitted to the hospital on January 26, 
1945, with the following complaints: Pain of a 
dull and persistent nature in the pit of the 
stomach coming on one hour after a meal and 
relieved by more food or baking soda. The pain 
recurred on and off for the past jmar. It lately 
became unrelieved by food or soda, but bending 
or doubling over did relieve the pain. There was 
no characteristic radiation. Belching was pres- 
ent for two years. The patient, before seeking 
medical advice, treated himself for an entire 
year with baking soda and food ingestion with 
some relief. Vomiting occurred on two occa- 
sions. The first time, ten to eleven months 
preceding the hospital admission and the 
second time, two months before entrance. 
Both episodes of vomiting relieved the pain. 
There was loss of appetite for the past nine 
months, but unassociated with loss of weight. 

When the patient finally sought medical 
advice a year ago, he was put on an ulcer diet 
and alkali therapy which relieved him of his 
discomfort until three months ago when the 
pain reappeared. Further medical management 
was unsatisfactory. Two weeks before his 
hospital admission he consented to a complete 
gastrointestinal .v-ray investigation at which 


time he was advised to be operated upon lor an 
obstruction of his bowel. The past history and 
family history as well as the system review 
were non-contributor\'. 

Physical examination on entry, revealed a 
well developed, well nourished, white, twenty- 
six-year old male, who was not acutelj’’ ill. Blood 
pressure was 120/70; temperature 98.6° f .; 
pulse 86. There was no evidence of weight loss 
or dehydration. The heart and lungs were 
normal. The upper part of his abdomen was 
prominent. There was no guarding or rigidity 
of the recti, but there was slight tenderness in 
the epigastrium to the right of the midline. No 
abnormal masses could be palpated. 

Roentgenologic examination of the gastro- 
intestinal tract revealed a moderate dilatation 
of the stomach and first part of the duodenum 
and a retention in both at the end of six and 
twenty-four hours. No other abnormalities 
were noted except the presence of a scoliosis. A 
diagnosis of marked obstruction in the second 
part of the duodenum was sufficiently estab- 
lished to justif}’- surgical exploration for its 
relief. 

Operation was performed under general 
anesthesia. A midline incision was made. On 
entering the abdomen, the stomach was found 
to be moderately dilated to about one and a 
half times the normal. The first and second 
portion of the duodenum were markedly 
dilated to about three times the normal 
diameter. The pyloric ring could be felt as a 
band between the dilated portions of the 
stomach and duodenum; the opening was 
moderately large. Adjacent to the right of the 
ascending colon, the incompletely rotated 
cecum was found with the appendix densely 
embedded in it. The distal third of the ap- 
pendix was bound down to the underlying area 
of duodenal construction. Its tip was enlarged, 
and showed evidence of past inflammatory 
reactions. Adhesions were present between it 
and the gallbladder. It was removed and its 
base inverted. Further dissection uncovered 
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Fig. I. Anteroposterior view of immediate stom- Fig. 2. Postero-anterior view of imme- 
ach, sliowing definite constriction of tiie second diate stomach, showing dilatation of 

portion of duodenum with dilatation of the first the first portion of the duodenum, 

portion. There is scoliosis of the lumbar spine. 
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the hard, annular band over the distal portion 
•of the second part of the duodenum. It was 
about one inch wide and one-half inch thick, 



fluids were taken freely on the second day. He 
had to be catheterized several times. Due to an 
upper respiratory infection, a temperature of 



Fig. 5. Postoperative si.\-hour e.\amination Fig. 6. Postoperative twenty-four-hour exnnii- 
showing residue in stomach and duodenum. nation showing gastric and duodenal residue. 


and completely surrounded the duodenum, 
constricting its lumen to a very narrow diam- 
eter of about one-fourth inch. Its identity was 
established as pancreatic tissue. The duodenum 
was mobilized by cutting the mesentery to the 
right of it and the annular band was dissected 
free and cut transversely to the right of the 
head of the pancreas. It was further freed from 
the duodenal wall and a portion of about one 
inch was resected. This released the duodenal 
lumen so that it was possible to insert the 
index finger through its most constricted por- 
tion. Following this, the abdomen was closed in 
layers and not drained. The pathological 
examination of the tissue resected showed it to 
be pancreatic tissue with all of the histologic 
characteristics of a normal pancreas, including 
normal acini, ducts, and many islets. The 
appendix varied from 8 to 12 mm. in diameter, 
being larger at its tip. The tip was distended 
with fecaliths. 

Postoperatively, the course was fairly un- 
eventful. The patient was slightly nauseated, 
but free from vomiting the first day. Food and 


1 02.6° F. was recorded on the evening of the 
second day. This graduallj' subsided, the pa- 
tient being temperature free on the eigth day. 
At no time were there any signs of peritoneal 
irritation from possible pancreatic secretions, 
nor did anj' pancreatic fistula form as has been 
the experience in several reported cases (8, 10, 
17). There was no wound infection. Eight 
weeks following surgery, although entirely 
symptom free and able to eat an unrestricted 
diet, the patient was routinely .v-rayed. The 
films revealed a persistence of a twenty-four 
and forty-eight hour residue in the stomach and 
duodenum. 

Embryology. Excellent detailed accounts 
of the embryological development of the 
annular pancreas have been presented by 
Howard,® McNaught,^^'^® and others. 
The anomaly is thought to be the result of 
fixation of the ventral pancreatic bud 
which assumes an annular configuration 
when rotation of the duodenum occurs. 
Chapman and Mossman,® however, be- 
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Iieve that the ventral pancreatic tissue 
spreads dorsally in a subperitoneal position 
around both sides of the duodenum rather 
than on one side as it normally does. As 
proof of this, they cite the presence of 
three pancreatic ducts and Jobes as the 
normal condition found in birds. The 
former theory, however, is the one most 
accepted. 

Clinical data, to date, reveal a total of 
fifty-two cases of annular pancreas re- 
ported in the literature. Thirteen of the 
cases, including our report, have been 
surgical problems; the others were in- 
cidentally found at postmortems or in 
anatomic laboratories. There were four 
deaths in the patients operated upon, a 
mortality of 31 per cent. The presence of 
an annular pancreas with a greater or 
lesser degree of duodenal obstruction is 
not incompatible with long life as is 
shown by the upper age group in which 
this anomaly was found. The oldest 
patients operated upon being seventy-four 
years old (Smetana^^ Custer and Waugh®). 
Excepting two cases found in three-day 
old infants, (VidaP® Cross and Chisholm^), 
the ages varied from twenty-three to 
seventy-four years. The majority of the 
cases were asymptomatic throughout life 
and attention was called to the anomaly 
by the presence of pathologic processes 
in the same or continguous organs. In 
some,^’® an acute pancreatitis or a duo- 
denal ulcer or as in our case, a pathologic 
appendix precipitated the investigation 
leading to the discovery of the annular 
pancreas. 

COMMENTS 

A number of surgical procedures have 
been suggested for the correction of the 
obstruction caused by the anomaly. Of 
the thirteen patients operated upon and 

reported by m- 

cluding ours, a partial resection or division 
of the ring was performed in five. All 
had a complete recovery with the excep- 
tion of Lehman’s case® which had per- 
sistent postoperative symptoms. Posterior 
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gastroenterostomy was performed in five 
cases of which three died of intercurrent' 
mfectons or associated pathologic proces- 
ses. Duodenojejunostomy was performed 
on a three-day old female by Gross and 
Cnisnolm with complete cure. In the 
case reported by Custer and Waugh® a 
gastric resection including the upper 8 cm. 
of duodenum was performed for an as- 
sociated gastric ulcer. An anterior long 
loop gastroenterostomy was done. The 
reported result was good. 

Table I* 

CASES OF ANNULAR PANCREAS TREATED BY OPERATION' 


Cas 

Reported 

C L 

by 

Age — 
Sex 

Operation 

tUbtih 

I 

Vidal 

Male 

Posterior gastroenter- 

Cure 


*905 

3 days 

ostomy 


2 

dos Santos 

Female 

Posterior gastroenter- 

Died (pntu* 


ipo 6 

26 yr. 

ostomy 

monia) 

3 

Lcrat 

Female 

1 Resection of pan- 

Cure 


1908 

46 yr. 

creatic ring 


4 

Smetana 

Male 

Posterior gastroenter- 

Died 


1938 

74 yr. 

ostomy 


5 

Howard 

Female 

Division of ring 

Cure 


1930 

46 yr. 



6 

Brines 

Male 

Drainage of pancreatl- 

Died 


1930 

35 y. 

tis 

Cure 

7 

Zeeh 

Female 

Division of ring. 


1931 

27 yr. 

Heinckc-Mikulicz 
plastic on duodenum 

Died (respi- 

8 

Brines 

Male 

Posterior gastroenter- 


<931 

44 yr. 

ostomy 

1 rutory in- 
fection) 

9 

Trucisen 

Male 

Posterior gastroenter- 

Cure 


1940 

1 35 yr- 

ostomy plastic on 
duodenum 

Keenvery. 

to 

Lehman 

Male . 

Partial resection of 

* 04 ^ 

23 yr- 

ring 

hut persh- 
tent symp* 

Kuni 



1 1 

Gros^ and 

Female 

Duodcn/c/unostomy 1 

Cure 


Chisholm 

3 days 



12 

*944 

Costcrand 

Male 

Gastric resection 

Cure 


Waugh 

72 yr. 



13 

1944 

Goldyne 

Male 

Resection of ring 

Cure 


and Carl- 

26 yr. 




son 





* After Gross and Chisholm. 

Considering the lack of mortality, re- 
section of the pancreatic ring appears to 
be the safest method, thus far, despite 
the hazard associated with cutting through 
pancreatic ducts, and the consequent 
development of pancreatic cysts "S' 
tulas. However, it is readily conceded that 
because of the meager 
experience with this anomaly, the safes 
pr^dure is yet to be determined, liic 
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fact, called attention to by other investiga- 
tors, concerning the association of 
other anomalies with this condition is 
further substantiated by this case. The 
diagnosis of annular pancreas has not been 
made preoperatively in our case or in any 
of those reported. The lesion being dif- 
ficult to differentiate from other causes of 
duodenal obstruction. We have personally 
encountered three cases which could not be 
differentiated roentgenologically from the 
obstruction caused by an annular pan- 
creas. These were, two cases of congenital 
duodenal atresia in the newborn, and one 
case of a constricting carcinoma of the 
second portion of the duodenum. 

SUMMARY AND CONCLUSION 

A case is presented in which the patient 
had duodenal obstruction due to an 
annular pancreas. It was treated by 
• division of the ring and resection of a part 
of it. A short summary of its embryology 
is given. It is deduced that annular 
pancreas is compatible with life and may 
not give rise to any symptoms. Its presence 
is often called attention to by an as- 
sociated inflammatory reaction in the 
pancreas itself, or a contiguous organ. 
Resection of the ring may not relieve 
the obstruction entirely, yet the patient 
may be symptom free. Attention is again 
called to the associated anomalies with this 
condition; in this case an incompletely 
rotated cecum and a pathologic super- 
imposed appendix. This is the first case 
reported which has not developed a 
pancreatic cyst or fistula following resec- 
tion of the annular tissue, and the first 
that is symptom free despite evidence of 
gastric and duodenal retention. We believe 
that resection of the annular band, in 


spite of the objectionable development of 
pancreatic cysts and fistulas, merits con- 
sideration as the operation of choice be- 
cause of the lack of mortality associated 
with this procedure. 
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NEW INSTRUMENTS IN RHINOPLASTIC SURGERY 

Louis Sunshine, m,d. 

NEW YORK, 


I T is a truism in rhinopiastic surgery 
that the correction of the nasal base, 
in the course of the operation for 
shortening the nose is, in effect, a stumbling 



A B C 

Fig. I. A, self-retaining a/ar retractor; b, revers- 
ible aiar separator; c, mucocartilaginous 
separator. 

block to the unskilled. Difficulty is en- 
countered in shaping the lower lateral 

cartilages to conform with the newly 

shortened nose. This is particularly true 

where the usual trimming of these car- 
tilages is concerned which, in the main, 
form the nasal rim. If improperly shaped, 
the resultant esthetic result is poor and 
there is also a grave possibility of dis- 
figurement of the rim (often resembling a 
notch) of the nose which is almost beyond 
repair. This is not an uncommon conse- 
quence of inept rhinoplastjA 

It is, therefore, advisable to expose the 
lower lateral cartilage from the superior 
border. With this in view I have designed 


NEW YORK 

the following three instruments which are 
of great advantage in simplification of the 
technical difficulties encountered in. this 
step of the operation. 



I. A SelJ-reiaining Alar Retractor. This 
instrument permits adequate visibility and 
eversion of the cartilage so that it can be 
separated from the medial mucous nieni- 
brane as well as from the skin. The shank 
of the instrument is about three and one- 
half inches long. At each extremity are 
two prongs parallel to each other. Along 


434 



Sunshine--Rhin0plastic Surgery American Joumnl of S..rgcry 435 

VoL. LXXI, No. 3 ouusiiur. r 

rhe shank there is also a nroveable gadget, 3 W ^SThe 



Superior border 
of a lar .cartilage 
excised 



Fig, 3. A, eversion and trimming of lateral cartilage; b, area excised. 


instrument and tightened in situ by means 
of a screw. When the gadget is lowered, 
or elevated, it overlaps the other prongs 
on the opposite side, thus embracing the 
alae. The screw when tightened immobilizes 
the part. 

2 . A Reversible Alar Separator. As the 
name denotes, this instrument separates 
the lower lateral cartilage from the skin 
when it is inserted posteriorly to the 
cartilage and brought downward toward 
the base, cutting two ways in reverse. 
Its dual cutting edge is ideally adaptable 
to the technical step for which it is 
designed. 


having a large curve, has a slight angula- 
tion at its tip, which facilitates the separa- 
tion of the mucous membrane from the 
cartilage. This Instrument also has two 
cutting edges. After separating the car- 
tilages (lower lateral) from the skin and 
mucous membrane, they are resected and 
trimmed to the desired effect, leaving the 
mucous membrane intact. The lateral 
aspect of the nose is thereby decreased 
without deformation of its rim. 

The aforesaid technic, therefore, is ad- 
vantageous in that it leaves the mucous 
membrane intact, contributes to the lateral 
nasal shortening and eliminates the possi- 
bility of disfigurement of the rim. 



A SELF^RETAINING HEMELAMINECTOMY RETRACTOR* 


Herbert J. Riekert, m.d. and Raymond K. J. Luomanen, m.d. 

Assistant Visiting Surgeon, Second Surgical Division Resident in Surgery, Second Surgical Division 

(Cornell), Bellevue Hospital ' (Cornell), Bellevue Hospital 

NEW YORK, NEW YORK 


proposed only as an emergency measure. 
There are many other manual and self- 
retaining retractors such as the Israel, 
Oldberg, Kananel-Davis, Beckman-Adson’ 
and Meyerding retractor,- to name only a 
few. The manual retractors, although built 
for ease of grip, tax the strength of the 
second assistant and the patience of the 
operator, since the assistant s arm 
sarily crosses the operative field. The 
available self-retaining retractors'"’ all em- 
ploy similar blades, thus making traction 
on two different types of tissue— bone and 

muscle — ^unsatisfactory. 

The retractor about to be described 
(Fie. i) uses the sliding tension-lock 


I N spinafeord surgery total laminectomy 
has been almost entirely replaced by 
the less traumatizing and deforming 
procedure of hemi-Iaminectomy, In our 
experience, this latter procedure has been 
found adequate for exposure in exploration 
of a cord segment, lysis of adhesions, 
tractotomy, and removal of herniated discs 
and small cord tumors. Total laminectomy 
is performed only where a decompression of 
the spinal cord is indicated, such as in 
compression fracture of the spine, Paget s 
disease or where removal of a neoplasm 
is impossible or contraindicated and decom- 
pression only is desired, and occasionally 

fn cases in which a cord tumor is very (rig V ,,, ,f 

large. Retractors designed for total lam_ design after the experimental use 

necUy cannot be e&cnvely used m 

exposing laminae on only one side of t Jlffprent levels of the spinal _ cord, 

posterior spine because their blades usua y y y jgg ^^gre originally designed, 

L of similar design Necessarily the ^dp^stable 

blade placed against the of inherent mechanical weaknesses. It was 

if designed to retract muscle, believed that the simplest instrume 

exposure of the laminae and performing adequately the task of retrac- 

spines. Having no entirely satisfac y p^^ desired one. An 

hemi-Iaminectomy rjractor availa ■ depth was t 

of tbe leading inXits 

„,anufa=turers of aurgical instruments- m “^“^^Lying habitus. The bWe 

this country revealed no retractors effe . the paraspinous muscle (r ) 

tively designed especially for hemi-lami- . , ®ough to retract the entire muse 

Tt^antATTiv The Frazier total laminectomy is deep g between the tines is 

XS' Is' most commonly dispUyed muscle 

and used. This retractor, 'I clearing the field of operation- The b 
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in the opposite blade (b), facilitating 
the placement of the retractor after the 
paraspinous muscles have been freed from 


The instrument has been found to afford 
excellent exposure at the base of the pos- 
terior spines, which often have to be under- 



Fig. I. Self-retaining hemi-lamlnectomy retractor in position (lumbar region), a, blade for muscle retrac- 
tion; B, blade for bone countertraction; c, handle for facilitating the placing of the retractors. 


the posterior spines and laminae for the 
distance desired. The handle (c) is added 
for countertraction to facilitate opening 
the retractors against the pull of the para- 
spinous muscles. 

This new self-retaining hemi-laminec- 
tomy retractor is presented as giving more 
adequate exposure than is now available 
using the existing retractors. The instru- 
ment has been used by us in over thirty 
hemi-Iaminectomy procedures, for varying 
indications, at all levels of the spinal 
cord with excellent exposure in each case. 
It has also been used by several other 
operators with equally satisfactory results. 


mined to allow adequate exposure of the 
cord. 
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rat trap retractors 


I N surgical procedures it is helpful to 
have simple retractors which are not 
m the surgical field. Although the idea 


Frank H. Hodgson, m.d, 

KANSAS CITY, MISSOURI 


tors caused a search which ended with the 
purchase and manufacture of satisfactorv 
retractors at a nominal fee. 



Fig. I. A, rat trap; b, main spring removed; c, 
main spring widened and with ends sharpened 
and turned laterally; d, same as c, silver 
plated. 

of spring retractors is not new, the procure- 
ment of such is extremely difficult in 
present times. The need for spring retrac- 



i 

} 

Fig. 2. Retractors retracting platysma and shin 
and exposing thyroid gland. 

Rat traps (a) were purchased and the 
main spring removed (b). The ends were 
turned directly lateralward and sharpened 
(c) to maintain a grasp on the tissues in 
which the}' were placed. - The middle 
portion of v of the spring may also be 
widened by bending to give a wider spread 
to the retractor (c). Thus at tiventy cents 
a pair and a few minutes’ work serviceable 
retractors are available. They, however, 
are not rust proof and if the surgeon chooses 
he may have these silver plated (d) for 
thirty-five cents apiece making a total cost 
of forty-five cents each. These are very 
useful in hernia and thyroid surgery, the 
latter of which is exemplified fay Figure 2. 
The springs are shown outside the drapes 
to visualize them. In actual use they are 
placed beneath the drapes on either side, 
being entirely out of the operative field. 
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MitoM 

THE AMERICAN MEDICAL ASSOCIATION SHOWS THE 

WAY 


T O paraphrase Wincheli, “Orchids to 
the American Medical Association for 
their sane and straightforward blue- 
print of prepayment sickness insurance 
plans and health program.” Many physi- 
cians, from general practitioner to full time 
professor, believe we have turned a corner 
and are witnessing the birth of a new era 
in the economic life of our profession. 
After long study and consideration a series 
of meetings were held in Chicago (begin- 
ningFebruary 13 and the Board ofTrustees 
and the Council on Medical Service “com- 
pleted consideration which made possible 
a long step toward protecting the American 
people against costs of sickness.” 

Dr. Morris Fishbein, in an editorial 
(February 23, 1946) in The Journal of the 
American Association wrote: 

“The fundamental step in the develop- 
ment of this plan was the establishment of 
standards of acceptance for medical care 
plans which have the approval of the 
Council on Medical Service of the Amer- 
ican Medical Association. Any plan which 
meets the standards of the Council will be 
entitled to display the seal of acceptance 
of the American Medical Association on its 
policies and on all of its announcements and 
promotional material. In order to qualify 
for acceptance, the prepayment plan must 
have the approval of the state or county 


medical society in the area in which it 
operates. The medical profession in the 
area must assume responsibility for the 
medical services included in the benefits. 
Plans must provide free choice of a quali- 
fied doctor of medicine and maintain the 
personal, confidential relationship between 
patient and physician. The plans must be 
organized and operated to provide the 
greatest possible benefits in medical care 
to the subscriber. 

“Medical care plans may be in terms of 
either cash indemnity or service units, with 
the understanding that benefits paid in 
cash are to be used to assist in paying the 
costs incurred for medical service. The 
standards also include provisions relative 
to the actuarial data that are required, 
systems of accounting, supervision by 
appropriate state authorities and periodic 
checking and reporting of the progress of 
the plan to the Council. 

“Coincidentally with the announcement 
of these standards of acceptance there rvas 
organized, as a voluntary federation, an 
organization known as Associated Medical 
Care Plans, Inc. This independent associa- 
tion will include as members all plans that 
meet the minimum standard of the Council 
on Medical Service of the American Medi- 
cal Association. The Associated Medical 
Care Plans will undertake to establish 


439 



440 


American Journal of Surgery 


Editorial 


ApniL, 1546 


coordination and reciprocity among all of 
these plans to permit transference of sub- 
scribers from one plan to another and use 
of the benefits in any state in which a sub- 
scriber happens to be located. Under this 
method great industrial organizations with 
plants in various portions of the United 
States will be able to secure coverage for 
all their employees. Moreover, it will be 
possible for the Veterans Administration, 
welfare and industrial groups and govern- 
ment agencies to provide coverage for the 
people in any given area through a system 
of national enrolment. In addition the 
Associated Medical Care Plans, Inc., will 
undertake research and the compilation 
of statistics on medical care, provide con- 
sultation and Information services based 
on the records of existing plans and engage 
in a great campaign of public education as 
to the medical service plan movement 
under the auspices of state and county 
medical societies. 

“The Board of Trustees of the American 
Medical Association also announced estab- 
lishment of a Division of Prepayment 
Medical Care Plans with a director and a 
staff who will administer the activities 
related to the promotion and development 
of medical care plans in all the states. 

“In announcing these proposals for a 
nationwide provision of sickness insurance 


on a mutual nonprofit basis, the Board also 
presented a complete health program with 
ten points, which include the development 
of services in the field of preventive medi- 
cine, maternal and child health, voluntary 
prepayment plans for protection against 
the costs of sickness, compensation for loss 
of wages due to illness, the care of the 
veteran and the development of a high 
standard of housing, nutrition, clothing 
and recreation.” 

Many informed physicians believe the 
prepayment sickness insurance plans will 
succeed. Surely it is the American Way. 
Once it becomes established and is a part 
of our professional life the nightmare of 
some form of socialized medicine with a 
crew of rapacious politicians at the helm 
will fade and die. 

We hope those who read these lines or 
who have read the original editorial in The 
Journal of the A. M. A. will give the 
proposals thought and study, and then go 
forth and “preach the gospel” so that 
these sane, practical and forward-looking 
plans will become a reality. 

Again, to those gentlemen of The Amer- 
ican Medical Association who have labored 
for the good of the profession as a whole, 

we make a deep and sincere bow. 

T. s. w. 


& 
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URINARY CALCULI IN RECUMBENT FRACTURE 

PATIENTS 


Capt. Herbert C, Fett and Goudr. John T. Kane 

MEDICAL CORPS, UNITED 


T he presence of urinary calculi in 
fracture cases attracted the attention 
of the authors during the past year 
because of the extreme discomfort to the 
patient already disabled, and because of 
residual damage to the kidney which some- 
times necessitates its removal. 

On an active orthopedic service of about 
700 beds, it was our privilege to observe 
twelve cases of fracture with this compli- 
cation. All cases were examined and treated 
by the Department of Genito-urinary 
Surgery, while the fracture treatment was 
continued. These cases are herewith re- 
ported in the hope that some light may be 
thrown upon the prevention and treat- 
ment of this rather common complication 
of fracture patients who are kept recum- 
bent over a long period of time. 

LITERATURE 

Lediard (1875) recorded a case of stone 
in the bladder developing after treatment 
for a spinal fracture in which the urine was 
heavily infected. Wilson (1931) reported 
Instances of renal colic and hematuria in 
twenty-three out of 150 men who suf- 
fered from fractured femurs during World 
War I. His patients were recumbent for 
periods of from three to twelve months, 
and most had severe wounds, often in- 
fected, which were sometimes associated 
with ununited fractures. Hematuria was 
present in nearly every case and all had 
renal colic, which was sometimes bilateral. 
The sjmptoms usually occurred on the 
first day the patient was allowed out of 
bed. One patient passed three or four 


STATES NAVAL RESERVE 

friable calculi. In all but two the urine was 
sterile. A few patients only were x-rayed, 
and in these, no calculi were demonstrated. 
Paul, and also Borman, recorded some 
cases of “recumbency calculi” developing 
in patients suffering from bone suppura- 
tion. Wallenstein (1931) recorded a case 
of bilateral renal calculi, one of which was 
demonstrated radiographically five weeks 
after immobilization ,for a fractured spine 
w'ith paraplegia for w'hich laminectomy w'as 
performed; the urine was probably in- 
fected, as regular catheterization was 
carried out for a period. Maw'son (1932) 
recorded Hventy-five cases of urolithiasis 
in children betw'een the ages of eighteen 
months and fourteen years w'ho were im- 
mobilized for tuberculosis of the spine or 
hip, slipped epiphysis, septic arthritis of the 
hip and knee, and spina bifida. Browm and 
Earlam reported six cases of “recumbenc}'^ 
calculi.” They divide calculi of this class 
into those which arise in association w'ith a 
non-infected lesion, such as a fractured 
pelvis and those arising in patients suffer- 
ing from bone suppuration. Holmes and 
Caplan (1934) recorded cases of extensive 
bilateral calculus formation rapidly de- 
veloping after a fractured spine with para- 
plegia. McCague (1905) recorded ten cases 
of calculi following fractured pelvis, osteo- 
myelitis of the femur, shell injury, and 
fractured spine, in four of which cases the 
calculi w'ere bilateral. Key (1936) in- 
vestigated complications in the urinary 
tract in 200 children recumbent for various 
orthopedic diseases and found such compli- 
cations in thirty-two cases, mostly children 
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and had seen service in both the Atlantic 
and Pacific areas. 

III. Dietary Effects. In many children’s 
orthopedic hospitals, there is a tendency to 
emphasize the ingestion of large quantities 


under treatment for tuberculous hips or 
spines. In twenty out of thirty-two in- 
stances, calculus (renal, ureteric, or vesical) 
was present, pyelitis in nine, and renal 
tuberculosis in three. Sick records five 

^^cmrelpXrorTpiL 

P junction with the hypercalcemia normally 

associated with fractures and other cases 
of bone disorders causes further excretion 
of calcium in the urine. The latter com- 
bined with the poor drainage from the kid- 
ney because of the patient’s recumbency 
may cause a precipitation of calcium. 


ETIOLOGY 


L Anatomy of Urinary Tract Favors 
Stasis and Injection When the Patient Is in 
the Dorsal Decubitus Position. The hilum 
of the kidney faces forward and inward; 
m the dorsal decubitus the renal watershed Dehydration resulting from insolation and 
will, therefore, ^ lie at the pelvi-ureteral low intake of fluid are also contributory to 
junction resulting^ in a tendency for a calculi formation. In most instances in 
reservoir to form in the calici pelvic sys- which calcium stones have been formed, 
tern. There is consequently more time for the precipitation took place in an alkaline 
salts in a concentrated urine to pass out of medium. 

solution — salts that would otherwise not IV. Heredity. This seems of actual sig- 
have been deposited until the urine was nificance among persons xvho have cys- 
voided. In addition, there is a gravitational tinuria or cystin-caScuii, which conditions 
influence upon any cells or ddbris, which are decidedly familial in nature. In our 
may cause them to remain as potential series there was no family history of urinary 
stone nuclei. calculi. 

In its early stages, the renal calculus of V. Injection. Infection seems to have 
the ambulatory patient is usually located the effect of changing the reaction of the 
in the lower calices or pelvis, and is very urine and particularly the effect of in- 
rarely found in the upper calices; this is 
probably due to the fact that, in the erect 
position, the lower calices lie below the out- 
let of the renal pelvis, and are, therefore, 
less perfectly drained than the remainder 
of the system. In the recumbent patient, 
however, the calices are all placed under 


creasing the hydrogen ion concentration. 
As a consequence, the condition of satura- 
tion in the urine often will undergo con- 
siderable change, so that the possibility of 
precipitation, especially of phosphates and 
carbonates becomes greater. This is seen 
in particular in cases of infection by urea' 


approximately the same conditions of splitting organisms, members of t e genus 


drainage, and the calculus is frequently 
found in the upper, as well as in the middle 
and lower calices. 

II. Stone Areas. According to Lassen, 
there is some predilection of the condition 


Proteus and others. It is possible that m 
the case of infection, there is also an in- 
crease in colloids, or that colloid metabo- 
lism is changed. Theoretically, as the 
colloids split, more surface may be present, 


HI Wl mV' , - 

for so-called stone areas. In Africa, urinary and adsorption may take place. ’ 

calculi are frequent among the population colloidal suspensions are rare yj 
of the Northern and Eastern coasts. 

Also, in Dutch East Indies, South China, 
the Valley of the Volga River, Mesopo- 


tamia, Persia, Afghanistan, Turkestan, 
Northw’^estern India and Japan. Our pa- 
tients were all young men whose homes w^ere 
scattered throughout the United States 


cause on standing, the particles tend to 
coalesce and reduce the surface area^ 
Furthermore, bacteria and inflammatory 
products themselves may form nuclei or 
stone, which may become incrusted and 
continue to grow. Rovsing, Hellstrom an 
other authors, have suggested such a pos- 
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sibility. Priestley, also, reports certain 
bacteria such as proteus ammoniae, staph- 
ylococci, and certain streptococci which 


to such deficiency being a contributory 
factor in the formation of renal calculi in 
general. Mawson points out that many 



Fig. I. Anatomy of the urinary tract. 


split urea into ammonia and carbon parts of the world where renal calculus is 
dioxide, thereby creating an alkaline urine, very common, the diet consists largely of 
These are the organisms most commonly carbohydrate foods and is deficient in pro- 
associated with the presence of stones, teins and in vitamin a. The diet containing 
Bacillus proteus is due to contamination. If vitamin a is usually adequate in most 
an Individual has calculi entirely removed, hospitals, but the power of absorption of 
he may have further calculi precipitated if vitamin A by the bowel may be defective 
Proteus infection continues. in some cases. 

VI. Hyperparathyroidism. Interest in Vlll. The Possibility of Hypervilaminosis 
the dysfunction of the parathyroid glands D Resulting in Renal Calcification. Ex- 
has been stimulated lately. However, most perimental work with rabbits, dogs and 
authors agree that cases of urinary calculi guinea pigs seems to demonstrate some 
due to disease of the parathyroid glands relationship. Thatcher (1936) has recently 
are rather rare. Barney and Mlntz state recorded a further case of a baby eleven 
that hyperparathyroidism is responsible for and one-half months old, who died after a 
about I per cent or less. period of failing health of four months. 

yil. Deficiency oj Vitamin A. The The only cause of death found at the 
evidence so far available points strongly autopsy was calcification in the kidneys 
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fatal casef on“ypLtSm1noTD reported T'"’ 'i'-'’ “t acquired 

-„,„,ala.VVeareon„oredimc„,t,ro„„d syS ilSerir; r^J' IK’S 



Fig. 2. Sites of urinary calculi. 


whra we come to the question of the over- stricture and others, ma}'^ be contributory, 
production of the vitamin d by insolation. There was one case in our group of stricture 
Vitamin d is synthesized in the skin by of urethra as an added complication of 
the action of ultra violet light. Pig- simple fracture of the first and second 
mentation constitutes the natural defense lumbar vertebrae, 
mechanism of the body against this over- Flocks’ most recent article on calcium 
production by the action of the sun’s rays, urolithiasis mentions the following con- 
Any marked excess of vitamin d in the body ditions which predispose to urinary 
will result in the elevation of the serum stone. 

calcium. Hoyle suggested that prolonged I. Disease producing prolonged im- 

exposure to the sun ma}' be a cause of mobilization of the body, such as, 
stones in the kidney. However, most (a) Fractures of the spine or e.v- 

authors at present, feel that the elevated tremities associated with pro- 
calcium in the blood is due to the hypercal- longed immobilization of long 

cemia normally associated with fractures. bones. 

IX. Congenital conditions such as horse- (b) Chronic osteomyelitis 

shoe kidney, aberrant vessels, valvular (c) Chronic arthritis, or other bone 

formations in the pelvis of the kidney or joint disease producing immo- 
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bilization of large portions of 
the skeleton. 

(d) Neurological damage as result 
of trauma-producing immobili- 
zation. 

II. Changes in Urinary Organs: 

(a) Congenital anomalies associ- 
ated with stasis 

(b) Acquired obstruction such as 
stricture of urethra 

(c) Paralysis of urinary passageway 

(d) Introduction of infection into 
urinary tract 

(e) Foreign body in urinary pas- 
sageway 

III. Endocrinopathies: 

(a) Hyperparathyroidism 

IV. Forms of infection elsewhere in 
body? 

V. Vitamin deficiency or excess; 

(a) Vitamin A deficiency 

(b) Vitamin D excess 

VI. Metabolic Abnormalities; 

(a) Idiopathic hypercalcaemia 

(b) Changes in colloids 

INCIDENCE 

The urinary calculi to be discussed 
occurred in white males between the ages 
of twenty and thirty, average twenty-five 
plus. In our group of twelve cases it was of 
interest to note there were no negroes. In 
150 war cases with fractures of the femur, 
Wilson, in England, reported 15 per cent 
with renal colic and hematuria. Cases have 
been reported as early as eighteen months 
of age. The condition occurs more fre- 
quently in the male than in the female. 
This ratio is almost four males to every 
three females as reported by English study. 
The prostate gland is said to be respon- 
sible for the difference between the ratio 
of the male and female. It is easily under- 
stood that with hypertrophy, infection or 
new growth, the prostate may so constrict 
the urethra that the bladder, ureters, and 
kidneys will not be able to drain properly. 
This static condition of urine is again con- 
ducive to precipitation, especially if there 
IS an associated urinary infection. 


SYMPTOMATOLOGY 

The symptoms are the same as those seen 
with calculi in non-recumbent patient, that 
is, colic, blood in the urine, and often the 
passage of the calculus in a few days. 
According to Carlson and Ockerblad, it 
occurs more frequently when the patient’s 
position is changed after being recumbent 
for a long period of time. The diagnosis is 
substantiated by -v-ray examination. Since 
most of the stones are calcium stones, even 
the earliest calculi may be seen on a good 
.Y-raj' plate. According to Pyran and Fow 
Weather, hematuria is the foremost S3mip- 
tom in urinary calculi associated with 
recumbency. However, in urinary stones 
associated with enforced recumbency, ex- 
perience shows colic is more common than 
is hematuria. In some few cases, calculi 
manifest their presence by the sudden 
appearance of chills, and fevers of unknown 
origin. This, of course, is indicative of 
associated infection and microscopic ex- 
amination of the urine will make the 
diagnosis. It must be remembered, how- 
ever, that a true pyonephrosis may be 
present in conjunction with renal stones 
and the urine will give no hint of renal 
infection. 


In Order of Appearance No. of Cases 

Colic and pain lo 

Hematuria 6 

Burning on urination 3 

Costo-Vertebral tenderness 3 

Frequency 1 

Chill I 


Note; Some of the patients manifested more than 
one symptom. 

SIGNS 

The renal calculus, without infection, 
does not afford diagnosis by any physical 
diagnostic sign. However, when obstruc- 
tion occurs, the usual sign of renal pelvic 
distention is present — tenderness to deep 
pressure at the costal vertebral angle of the 
affected side. The abdomen even during 
accute attacks of renal colic, may or may 
not reveal evidence of muscular spasticity. 
When there is no spasticity the patient will 
often complain of a generalized abdominal 
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4. * j_* n . twelve Cdses* However, no sulfa stont^^; 

Certain pertinent facts are immediately 

obvious upon examination of the above 


cases : 

r. In seven of the twelve cases, the 
urine was definitely alkaline; in four 
cases it was weakly acid, and in one in- 
stance, it was noticeably acid. 

2. Examination of the crystals of the 
urine indicate that triple phosphates were 
present in four cases, which indicates an 
infectious process. Six cases demonstrated 
calcium oxalate, calcium carbonate, and 
phosphate. The other two cases demon- 
strated either oxalate or urate crystals. 

3. Examination of the white blood cells 
in the urine revealed that in only six in- 
stances was the pyuria marked. In one of 


were discovered in this series. 

Six of the cases were from the Atlantic 
area, five from the Pacific, and one from 
California. This would tend to indicate that 
the climatic condition does not play a 
major part in the formation of urinary 
calculi. 

Examination of the sites of the calculi 
would seem to indicate that in ten in- 
stances the process was early because of the 
fact that the stones were found in the cali- 
ces, pelvis, or upper ureter. In only two 
cases were these stones found in the blad- 
der. Such high calculi should be more 
amenable to therapy. 

The individuals as a group were classified 
as either thin or stocky. Three of thegroup 


this group, the calculi were bilateral. The were stocky, and the other nine were thin. 


remaining six cases were not impressive m 
their urinary white blood count. Our 
interpretation of the latter fact, is that 
urinary stones may occur in the absence of 
infection in the urinary tract. 

The number of days of immobilization 
prior to the appearance of kidney stones is 
somewhat variable. The shortest time for 
the occurrence of urinary stones was 
seventy six days, and the maximum time 
for the occurrence of urinary stones was 
622 days after fracture. The group of 
twelve cases averaged 276 days. Another 
factor, which is of interest, is that no 
stone occurred when the individual be- 
came ambulatory. All stones were mani- 
fest while the patient was still recumbent. 


No importance has previously been at- 
tached to this fact but when it is recalled 
that 'nephroptosis is more common in the 
tall and thin individual such a point may 
be worthy of further investigation. 

TREATMENT 

It is the opinion of the authors that the 
therapy and prophylaxis should be directed 
toward ; 

I . Improving the drainage of the kidney 
by daily changes of posture, by exercising 
the uneffected parts, and keeping infection 
at a minimum. With the personnel pro- 
vided by the physical training program ol 
the Navy it has been no problem to main- 
tain the muscle tone and thereby provide 


In an examination of the symptoms, pain adeqimte circulation 
was the outstanding complaint in ten of the 
cases. The second most frequent symptom 
was hematuria, which was macroscopic in 
six of the cases. The third outstanding 
symptom was burning on urination. A 
chill was present in only one of the twelve 
cases reported. This patient’s urine, how- 
ever, was not infected. Urinary stones 


2. Diet is considered to be of sonie sig- 
nificance. A high acid ash diet maintains 
the urine in an acid state and prevents tne 
formation of stones which occur m an 

alkali media. . ... 

3. In the event that the urine still 

remains alkaline, it is suggested that 
ammonium chloride 8 to 10 gr. three im 
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a day be given to supplement the acid ash 
diet. It is recommended that the hydrogen 
ion concentration be maintained at 5.5. 
This may be controlled by daily urinalysis. 

4. Fluids should be forced at all times 
in order to prevent stasis and to minimize 
the dehydration which occurs in hospitals 
in winter time, and outdoors in the summer 
time. 

5. Every effort should be made to com- 
bat staphylococcic, streptococcic and pro- 
teous infection. 

6. Sulfathiazole and sulfadiazine both 
may be used to combat infection as the 
case warrants. Penicillin is of no use in 
strictly Proteus Infection. 

7. Catheterization should be discour- 
aged, as not infrequently, it will result in 
an ascending infection of the genitourinary 
tract. 

8. Monthly flat plates should be taken 
of the abdomen to detect early calcification 
in kidneys and bladder. 

CONCLUSION 

A discussion has been made of twelve 
cases of urinary calculi which complicated 
fractures. An effort to point out the pitfalls 
which may be encountered was made, in 
order to anticipate and to treat patients 
with this misfortune. The advent of such 
appliances as the Haynes’ Splint, Stader 
Splint or Roger Anderson or other appara- 


tus which facilitates early activity and 
minimal recumbency should further assist 
in preventing stasis and prolonged fixation 
of the extremities. It is hoped by the 
authors that the above paper may be of 
some assistance in preventing the occur- 
rence of recumbency calculi. 
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SPLENECTOMY FOR TRAUMA 

PRACTICAL POINTS IN SURGICAL TECHNIC 
Lieut. Col. J. E. Dunphy 

MEDICAL .CORPS, ARMY OF THE UNITED STATES 


S PLENECTOMY is not a common op- 
eration in temperate climates. Partly 
because of this, and partly because it 
sometimes is a difficult and hazardous sur- 
gical procedure, it is a favorite choice of 
senior surgeons and professors of surgery. 
Consequently, it is not uncommon, even 
in the larger clinics, for well qualified 
surgeons to complete their training with 
little or no personal experience with this 
operation. While it may be a sound policy 
to concentrate the surgery of those spleens 
that are greatly enlarged, or are associated 
with certain blood dyscrasias, in the hands 
of the highly experienced few, the removal 
of the ruptured spleen is an operation 
which must, perforce, be performed by the 
comparatively inexperienced man. This is 
particularly true of military surgery, in 
which injuries of the spleen are encountered 
more frequently than in civilian practice. 

The removal of the ruptured spleen is 
not a difficult procedure if certain ana- 
tomical facts are appreciated by the sur- 
geon, This presentation of the technic has 
been prompted by the sight, on more than 
one occasion, of surgeons of considerable 
experience struggling in the depths of the 
abdomen in an effort to secure the entire 
gastrosplenic and lienorenal ligaments in a 
single pedicle clamp, and by the realiza- 
tion that a number of able surgeons appear 
to be unaware of the basic contributions 
of Balfour^ to this field. 

SURGICAL ANATOMY 

The splenic pedicle is composed of three 
separate layers well described by Henry* 
as an "anatomical sandwich.” An under- 
standing of the nature and relationship 
of these layers is an essential prerequisite 
to a well ordered splenectomy. From be- 


fore, _ backward, these are: (r) The pres- 
plenic fold, a thin, double peritoneal fold 
extending from the great omentum to the 
lower pole of the spleen. (Fig. lo.) In the 
small, previously normal spleens of acute 
trauma, it is an inconsequential structure 
often divided under the mistaken notion 
that it is a peritoneal adhesion. It may con- 
tain a few small veins. In enlarged spleens 
this layer may become a greatly thickened 
and formidable barrier;® (2) the gastro- 
splenic ligament, a double fold of peri- 
toneum containing branches derived from 
the left gastro-epiploic artery and vein. 
This fold extends from the stomach to the 
spleen, to which it is attached along the 
anterior margin of the hilum from upper to 
lower pole. It holds the stomach in close 
proximity to the upper pole of the spleen; 
(3) the lienorenal ligament, a double fold of 
peritoneum containing the splenic artery 
and vein and the tail of the pancreas. 
These layers are represented diagram- 
matically in Figure ia. 

Approached from in front, the entire 
pedicle, with its three layers and five peri- 
toneal reflections, lies between the operator 
and the splenic artery, which in the case ol 
traumatic rupture of the spleen is the 
immediate goal. From behind, however, 
only a single peritoneal covering and the 
tail of the pancreas intervene between 
artery and surgeon. Actually, in the sma , 
previously normal spleens encountered m 
acute trauma this posterior reflection is a 
delicate structure often torn in delivering 
the spleen, and the pancreas rarely extends 
to the end of the pedicle. So once the spleen 
is delivered and the pedicle viewed from 
behind, the splenic artery is compl^ei} 
exposed and can be secured at once. I ms 
fragment of surgical anatomy was pointe 
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. the retracted bleeding vessels 



Fig. 2. Optiinum position for splenectomy. 


Four attachments may interfere with 
easy mobilization of the spleen; (i) The diagnosis 

posterior layer of the henorenal ligament There may be considerable variation in 
may be fused retroperitoneally; (2) the the severity of the symptoms, depending 
upper fused edge of the gastrocolic and upon the degree of injury. If the trauma is 
lienorenal ligament may be attached to the sufficient to produce immediate rupture 
diaphragm (phrenicosplenic ligament); (3) and the spleen is the only organ injured, 
there may be adhesions between spleen the diagnosis is not difficult. A history of a 
and diaphragm ; or, (4) between spleen and blow on the flank, followed by pain 
splenic flexure of the colon (lienocolic in the left upper quadrant, later extending 
ligament). Although in certain cases of throughout the abdomen, increasing evi- 
enlargement of the spleen these attach- dence of peritoneal irritation, pain in the 
ments may become quite vascular, nor- region of the left shoulder, d3'^spnea, and 
mally they contain no major blood vessels, progressive shock, are characteristic. How- 
One additional anatomical feature to be ever, a contusion of the spleen can be 
kept in mind is the long course of the produced by injuries so trivial as to be 
splenic artery along the upper edge of the forgotten by the patient, and actual rup- 
pancreas, which fact permits it to be ex- ture can be delayed for periods varying 
posed through the lesser peritoneal cavity from several hours to as long as- a rveek or 


some distance from the spleen. This is of 
considerable importance in dealing with 
very large spleens since it permits control 
of a major portion of the blood supply be- 
fore attempting to mobilize the spleen.^ 
This fact is not of great importance in the 
surgery of the ruptured spleen when the 
primary purpose is to secure the bleeding 
vessel, and the small size of the spleen 
makes delivery and exposure compara- 
tively easy. Rarely, as will be pointed out 
later, in cases in which the spleen has been 


ten days. 

If there is an extensive contusion of the 
muscles of the flank and abdominal nalii 
multiple fractured ribs on the left, frac- 
tures of the transverse processes of the 
lumbar vertebrae, and a contusion of the 
kidney, it may tax the skill of the most 
experienced clinician to determine the e.v- 
tent of injury to the spleen. In such cases, 
careful, repeated examination of the ab 0 
men is necessarj’’ to establish a diagnosis. 
Recurrence of shock after adequate rc 
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placement of blood, together with increas- 
ing evidence of peritoneal irritation or signs 
of shifting dullness in the abdomen may 
be the first conclusive evidence of an 
intraperitoneal injury. Diagnostic abdomi- 
nal paracentesis has been recommended. 
This procedure is not without risk, and the 
results obtained by it are by no means 
entirely reliable. 

PREOPERATIVE PREPARATION 

The recorded mortality in rupture of the 
spleen varies between 30 and 40 per cent." 
The amount of blood loss in these cases 
may be staggering and inadequate re- 
placement is probably the most important 
single contributing factor to the high 
mortality. Adequate shock therapy is, 
therefore, the most essential preoperative 
preparation. Large amounts of whole blood 
are required to maintain a normal circu- 
latory state. Whole blood, rather than, 
or in addition to plasma is vitally im- 
portant. Complete reliance upon plasma 
as a replacement fluid in cases of se- 
vere hemorrhage in which extensive sur- 
gery is necessary has been singularly 
disappointing.^ 

One additional preoperative measure of 
considerable value, is to pass a Levin tube 
into the stomach and leave it in situ during 
the operation thus assuring that the opera- 
tive field is not obscured by a large di- 
lated stomach.' 


an oblique incision for splenectomy, but in 
dealing with the ruptured spleen the left 
rectus incision is preferable because it 



Fig. 3. Incision for splenectomy. Perfcrence for 
the left rectus incision rather than an oblique 
subcostal approach is discussed in the text. The 
T-shaped lateral extension is rarely necessary. 

can be made more quickly and easily, per- 
mits better exposure of the rest of the 
abdomen in case of associated injuries 
to the liver or intestines, and is entirely 
adequate for removal of the small pre- 
viously normal spleen. Rarel}^ if the pedicle 
is lost, or the spleen torn completely from 


OPERATIVE TECHNIC 

The optimum position of the patient is 
shown in Figure 2. The table is broken 
slightly at the level of the costal margin, 
anteriorly, and the body rotated slightly 
toward the right and supported in this 
position by a sand bag in the loin. This 
elevation on the flank permits a lateral 
■T-shaped extension of the left rectus 
incision in difficult cases. (Fig. 3.) 

The abdomen is opened through a long 
paramedian left rectus muscle-splitting 
incision. This should extend up to the 
costal margin and below to the umbilicus, 
or a little beyond. Many surgeons prefer 


its pedicle, the T-shaped extension as 
shown in Figure 3, may be needed to 
provide more complete exposure. The 
transpleural approach to the injured spleen 
is recommended only when there is an 
associated injury to the chest which re- 
quires an immediate left thoracotomy. . 

Once the abdomen is opened, exploration 
completed, the diagnosis confirmed, and 
the immediate field cleared of blood, the 
spleen should be delivered into the wound 
and the bed firmly packed with a large, 
warm, moist gauze pad. In delivering the 
spleen it is useless to attempt to pull it out 
by the slippery lower pole. The hand must 
be advanced along the free lateral aspect 
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of the spleen gently separating diaphrag- obliterated, _ further gently freeing with 
matic adhesions with the fingers. (Fig. 4, the fingers is necessary. 

Insert A.) Once over the upper pole with There is always a small amount ofbleed- 
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Fig. 5. The spleen is delivered and the splenic bed is being packed with a large, warm, moist gauze pad. 
This controls ozzing from the splenic bed and diaphragmatic adhesions. The final position of the 
pack is shown in Figure in. 


need be lost in freeing the comparatively 
avascular adhesions or attachments which 
may be encountered. Usually, these can 
be gently separated by the fingers. At 
times it. may be preferable to divide the 
posterior peritoneal reflexion with scissors, 
but this is time-consuming and usually not 
necessary. The lienocolic ligament is readily 
divided with scissors during or Just after 
delivery of the spleen. This attachment 
of the spleen is easily overlooked however, 
and care must be taken not to injure the 


tion to the \vound is shown diagrammati- 
cally in Figure 4. Despite this, the splenic 
pedicle is sufficiently mobile to permit 
delivery. The only danger is the possibilitjf 
of tearing large veins in the lienorenal 
ligament, or pulling a badly fractured 
spleen completely away from its pedicle. 
This should rarely, if ever, happen if care 
is exercised. If these accidents just men- 
tioned should occur, there is no cause for 
serious alarm as the situation can readily 
be controlled. 
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As soon, as the spleen is delivered it is pancreas ofF the posterior aspect of the 
held by the operator’s left hand, and the pedicle as indicated in Figure 6. 
cavity firmly packed with a large, warm, The spleen is now turned over to the 
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Fig. 7 . Division of the gastrosplenic ligament. Two fingers separate it from'thcjienorenal ligament 
below. Division of this structure is easily accomplished in small bites of tissue whicli include the 
large vessels, as shown in the Inserts. This careful dissection is necessary to avoid injury to the 
stomach which may lie directly against the upper pole. 


accomplish. This now leaves the spleen 
attached only by its true pedicle, the major 
vessels of which have already been secured 
by ligature. It is now possible to divide 
these under direct vision with no possible 
danger of wounding the stomach. (Fig. 8.) 
Until the gastrosplenic ligament has been 


After inspection of the retracted pedicle, 
to be certain that bleeding is controlled, the 
large pack is removed and the bed of the 
spleen and the diaphragm inspected for 
bleeding points. Usually, all ooze has 
ceased by this time, but-if not it is amazing 
how easy it is, once the spleen has been 
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removed, to isolate, clamp, and tie a few adequate the left rectus incision should be 
individual veins in this area. extended to the left by a T-shaped exten- 

The problem of what to do if a clamp sion. (Fig. 3.) The loose fragment of spleen 
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Fig. 9- Approach to splenic artery tlirough the gastrocolic ligament. This route is most c.xpeclitious if the 
splenic pedicle is lost, or the spleen is torn completely from its pedicle by the Initiating trauma. 


ture of the stomach for gastrectomy. Here 
one obtains easy access to the lesser sac 
without the troublesome bleeding, adhe- 
sions, or peritoneal reflections encountered 
directly over the gastrosplenic ligament. 
Once the lesser sac is opened, by working 
to the left, the tail of the pancreas and the 
retracted bleeding pedicle are readily 
identified. (Fig. 9 .) Once this has been se- 
cured, the remainder of the operation can 
be conducted as previously described. 


is so readily replaced by transfusions there 
is no sound basis on which to recommend 
deliberately leaving blood or blood clots 
in the peritoneal cavity. Closure should be 
done in layers and supported by retention 
sutures. 

POSTOPERATIVE CARE 

Shock therapy should be continued after 
operation until a normal circulatory state 
is maintained without it. In general, it is 
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gratifying to see how well these patients do 
postoperatively. Atelectasis of the left 
lower lobe of the lung is likely, and efforts 
should be directed toward its prevention. 
Following removal of the ruptured spleen 
there is normally a persistent, slight 
thrombocytosis and leucytosis with a 
relative l^TOphocytosis. There is no 
anemia and no detectable physiological 
abnormalities. 

The development of accessory spleens 
scattered throughout the abdomen may 
occur after traumatic rupture of the 
spleen.® This phenomenon may play a com- 
pensatory role. 

Splenectomy need not constitute a con- 
traindication to military service. 


April, 1946 

SUMMARY 

A technic of splenectomy for trauma is 
presented in detail. Attention is called to 
the fundamental contributions of Balfour 
to this field. Certain features of the pre- 
and postoperative care are discussed. 
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COMPLETE DUODENAL OBSTRUCTION IN THE NEWBORN* 


N. Frederick Hicken, m.d., Spencer Snow, m.d., 

Q. B. Coray, m.d. and E. G. Jackson, m.d.J 

SALT LAKE CITY, UTAH 


C OMPLETE obstruction of the duo- 
denum in the newborn constitutes a 
grave surgical emergency. A prompt 
diagnosis combined with remedial surgery 
offers the only opportunity for survival. 

Before corrective therapy can be effec- 
tively employed one must have a clear 
understanding of the manner in which 
various anatomic abnormalities can and 
do effect these troublesome occlusions. The 
provocative mechanisms can be conven- 
iently grouped into those factors effecting 
an intrinsic occlusion and those producing 
extrinsic compressions of the bowel lumen. 

The intrinsic occlusions represent a fail- 
ure of the duodenum to form a patulous 
lumen. During a certain phase in its 
embryological development the intestines 
consist of a solid cord. Later, the central 
cells disintegrate and form large vacuoles, 
and as these vacuoles coalesce, the intesti- 
nal cord becomes tubular. Faulty tabuali- 
zation results in a variety of congenital 
anomalies. If the entire duodenum remains 
as a solid cord, the condition is known as 
complete congenital atresia. Occasionally, 
a partial or segmental vacuolation occurs 
causing a portion of the duodenum to be 
normal while other segments have no 
lumen. In rare Instances the entire duo- 
denum may be patulous except for a small 
transverse diaphragm which effectively 
inhibits the flow of duodenal fluids into the 
jejunum. 

The extrinsic obstructions are caused by 
external compression of a normally de- 
veloped duodenum.* Rotation of the mid- 
gut may be accompanied by the formation 
of strong bands of cicatricial tissue around 
the 
the 


descending and transverse segments of 
duodenum so as to compress its lumen. 


Occasionally, the cecum may lie directly 
over the duodenum and exert sufficient 
external pressure to obliterate the duo- 
denal lumen. Faulty fixation of the mesen- 
tary of the small bowel frequently obstructs 
the Intestine at the duodenal jejunal angle.* 
All of these conditions, whether of intrinsic 
or extrinsic origin, do produce acute ob- 
structions of the duodenum. 

SYMPTOMS 

The obstruction and the ensuing patho- 
logic changes are well established by the 
time the child is born as thej’’ may occur 
before the fifteenth week of fetal life. 
Vomiting is the cardinal symptom. It be- 
gins shortly after the first feeding and 
becomes progressively worse until it as- 
sumes a pernicious nature. As a general 
rule the occlusions lie below the ampulla 
of Vater, hence the vomitus is stained with 
bile while the meconium is acholic. Should 
there be a complete atresia of the duo- 
denum or if the obstruction is situated at 
the level of the ampulla of Vater, neither 
the regurgitated food nor the stools con- 
tain biliary pigments. In the suprapapillary 
obstructions the acholic vomitus consists of 
ingested foods mixed with gastric secre- 
tions while the meconium is stained with 
bile. 

Whenever the obstructive agent inter- 
feres with the free flow of bile into the 
duodenum the infant becomes jaundiced. 
While icteric changes in the newborn 
usually portend no serious pathologic 
condition they may signify serious biliary 
obstructions. This is evidenced by the fact 
that one of our patients was treated for 
icteroneatorum for six days and it required 
an autopsy to convince the physician that 


* From the University of Utah Medical School and Latter Day 
t Serving with the United States Army Medical Corps. 


Saints Hospital, Salt Lake City, Utah. 
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a complete duodenal atresia was the sole 
cause of the jaundice. 

Distention is invariably present and is 
always limited to the epigastric area while 
the lower abdomen remains flat. This 
significant clinical sign is produced by the 
failure of ingested air and gas forming 
bacteria to pass beyond the obstructed 
duodenum, so that the small intestines 
and the colon remain in a collapsed state. 
Peristaltic waves may be seen crossing the 
epigastrium from the left to the right side. 

Dehydration combined with inability to 
absorb foods, vitamins, and essential elec- 
trolytes, soon lead to anemia, loss of tissue 
turgor, progressive inanition and mild 
hyperthermic reactions. 

DIAGNOSIS 

While careful observation and repeated 
examinations during the first twenty-four 
hours of life may suggest the diagnosis of 
an acute intestinal obstruction, it requires 
roentgenologic studies for accurate locali- 
aation of the occlusion. Simple scout films 
of the abdomen may demonstrate a 
gaseous distention of the stomach and 
duodenum while failing to outline gas 
bubbles in the jejunum, ileum or colon. 
(Fig. 3.) One should always inquire whether 
an enema has been given prior to the 
x-ray examination, for if air has been 
introduced into the colon it cannot be 
differentiated from ingested air and may 
lead to an erroneous conclusion of a patent 
intestinal tract. Films should be taken in 
an anteroposterior, anterolateral positions 
and with the child in the inverted and 
upright postures. If the gas bubbles do not 
change their position, a fixed congenital 
deformity can be assumed, Neuhauser" 
found that the obstructed duodenum rnay 
rupture during neonatal life thus liberating 
the sterile meconium into the peritoneal 
cavity. He found that in such instances 
the meconium contains depositions of 
calcium which are readily detected by 
roentgenographic studies. Such deposits 
were confined to the proximal segment of 


obstructed gut and to the intraperitoneal 
areas containing the meconial c’umps. 

When contrast media are used for .v-ray 
studies, care must be exercised to prevent 
the aspiration of this material, as tlic 
swallowing, coughing and expectorating 
reflexes of these frail infants arc very 
irnrnature. This hazard can be greatly 
minimized by injecting the barium mix- 
tures through a small Levine tube which 
has been previously passed into the gastric 
lumen. The barium clearly delineates 
the dilated stomach and megladuodenum 
thereby effectively localizing the obstruc- 
tion. A differential diagnosis between 
complete obstruction, and hypertrophic 
pyloric stenosis can be readily made by 
progress films, for in the latter a small 
amount of barium invariably passes into 
the jejunum. After completion of the .v-ray 
studies it has been our practice to aspirate 
the barium mixture by gently lavaging the 
stomach. This not only minimizes the dan- 
gers of aspiration pneumonia but facilitates 
respiration by relieving the gastric disten- 
tion. Detection of a faulty rotation of the 
midgut can be made by employing a barium 
enema. The abnormal position of the cecum 
is diagnostic. Such studies should never be 
attempted unless the stomach and duo- 
denum have been decompressed as the 
resulting colonic distention might serious^ 
embarrass respirations. Ladd"* affirms that 
the information acquired frorn the roent- 
genologic studies of the colon is not wort 1 
the risk it entails as the operative exposure 
is the same for all types of duodena 
obstructions. 

TREATMENT 

It is imperative that these frail infants 
be thoroughly prepared for the traumatic 
insults of surgery. Operations which vcrc 
formerly prohibitive can now be exccutea 
with comparative safety because 0 
physiological rehabilitation, ft is essen m 
that the fluid and electrolytic balance 
changed from the negative to a posi n 
phase, taking care not to overburden t m 
immature circulatory and renal systc 
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Ladd and Gross-* advise that all replace- 
ment fluids should be given in small 
amounts and at regular intervals. The 
thighs, buttocks and flanks afford excellent 
receptacles for non-irritating fluids. In the 
presence of extreme dehydration solutions 
of 5 per cent glucose containing cevitamic 
acid, vitamin b complex, vitamin K and 
essential ammino acids are administered by 
the intravenous route. 

Transfusions of whole blood are invalu- 
able in combatting the existing anemia and 
reinforcing the babies inadequate im- 
munological reactions. It is well to remem- 
ber that a hemoconcentration due to a 
dehydration can give a normal blood 
count when in reality a serious anemia 
exists. 

Constant decompression of the dilated 
stomach can be readily accomplished by 
using the indwelling Levine tube. This 
permits the atonic gastric and duodenal 
walls to regain their normal tone thus 
expediting subsequent surgical correction. 

Many of the postoperative pulmonary 
complications come from the unwise selec- 
tion of the anesthetic agent. Ether irritates 
the pulmonary tree thereby producing 
thick tenacious mucus which these babies 
are unable to cough up and expectorate, 
thus predisposing to atelectasis. Theoreti- 
cally, the infiltration of i per cent solution 
of novocaine would be ideal but we have 
found that it does not provide adequate 
muscular relaxation for careful exploration 
and the added trauma necessary to pre- 
vent eviscerations adds to the operative 
shock. Brown* maintains that these tiny 
infants do not tolerate too much novocaine 
and he reports examples of lethal poisoning 
from overdosage. Our anesthetist. Dr. 
Scott Smith,* believes that cyclopropane 
is a safe and useful agent. During the past 
months he has used cyclopropane in eight 
infants, varying from fifteen hours to two 
\yeeks of age, who have undergone opera- 
tions for hypertrophic pyloric stenosis or 
duodenal obstructions. Whenever complete 

Head of Dept, of Anesthesiology, Latter Day 
hamts Hospital. 


muscular relaxation has been essential 
he has supplemented cyclopropane anes- 
thesia by administering curare (intocos- 
trin-Squibb) with the most pleasing results. 
In ever}*^ Instance the babies were awake 
at the termination of the operation and all 
reflexes were active. Such agents, however, 
must be administered by an expert. 

The primary objective of every opera- 
tion is to relieve the obstruction in the 
quickest and safest manner possible.*"’ 
Unfortunately, procedures which are ap- 
plicable to adults, such as enterostomies 
and Mikulicz decompressions, cannot be 
used in infants because of the profound 
physiological disturbances which they pro- 
duce. Peritonitis is common with these 
operations as the immunoilogical defenses 
are not fully developed. Reconstructive 
measures should aim to divert the essen- 
tial digestive ferments into those segments 
of the intestinal tract where nature intends 
them to function. The more closely this 
can be realized the less severe will be the 
postoperative digestive dysfunctions. 

When confronted with a complete atresia 
of the duodenum one must relieve the 
gastric obstruction and decompress the ob- 
structed extrahepatic bilarj’ radicals. This 
requires two separate procedures. We have 
employed both the antecolic and the 
posterior gastrojejunostomies in relieving 
the duodenal stasis. The antecolic type, 
as popularized by Lahey,® can be executed 
more rapidly and with less trauma than 
any other variety and should be used if the 
infant is in a precarious state. The biliarj' 
stasis can best be corrected by performing 
a choIecystogastrostom3L^ Fortunately^, the 
distended gallbladder and the dilated 
stomach are contiguous so no difficulty is 
encountered in forming a diversional biliary^ 
stoma. In such instances we always pull the 
tip of the indwelling Levine tube through 
the newly formed cholecystogastric stoma 
so that it lies within the lumen of the gall- 
bladder.® Constant suction keeps the gall- 
bladder decompressed by'^ syphoning off the 
static bile, thus expediting hepatic re- 
covery, It also diminishes the intracystic 
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pressure of the gallbladder thus reducing 
the tension of the stomal suture lines and 
minimizes the dangers of bile leakage with 
its resulting peritonitis. 

Occasionally, acute obstructions are 
caused by compressive cicatrical bands 
which cross the lower end of the descending 
duodenum or the proximal portion of the 
transverse segment. In many instances one 
needs but to divide the restraining bands of 
scar tissue to establish the patency of the 
duodenum. If the contents of the proximal 
duodenum can be manually forced across 
the obstructed zone no additional surgery 
is required. We have found, however, that 
the involved segment may have a con- 
comittant atresia and unless this can be 
corrected some short circuiting procedure 
such as duodenojejunostomy or gastro- 
jejunostomy must be employed to relieve 
the obstruction. All dissections must be 
done under direct vision so as not to injure 
the blood supply of the duodenum. The 
biliary tract is not involved hence requires 


no attention. . 

Non-rotation or incomplete rotation ol 
the midgut may produce so much tension 
on the short superior mesenteric vessels 
that they effect an acute obstructive angu- 
lation of the duodenum at its junction 
with the jejunum. The superior mesenteric 
artery may lie in front of or behind the 
duodenum and be surrounded by obscuring 
bands of dense adhesions. In some in- 
stances releasing the adhesions may correct 
the kinking but as a rule the vascular 
pedicle is so short that it still exerts 
enough pressure to occlude the intestinal 
lumen. It is obvious that the mesenteric 
pedicle cannot be elongated so a dimdeno- 
jejunostomy should be employed. On one 
occasion we encountered such a situation 
and had no difficulty in Performing the 
duodenojejunostomy but further exp 
tion revealed that an incomplete rotation 
of the midgut had caused a partial volvulus 
tL^ it required the execution of a 

Wafgensteen V-tion for 

ThesI are long, tedious operations and ar 

not well borne by the infant. 


The disparity in size between the col- 
lapsed segment and the distended loops 
presents a tantalizing problem in anasto- 
mosis. The distal loop appears as a small 
cord of tissue for the lumen has never 
been distended by traversing fluids. Wang- 
ensteen® identifies the lumen by injecting 
mineral oil into it and manually forcing 
the lubricating mixture along the collapsed 
bowel. This not only determines the 
patency of the -gut but distends its walls 
so that anastomotic procedures can be 
easily executed. We attempted this technic 
but were unable to tell when the point of 
the exploring needle had entered the 
lumen of the bowel and the injected oil 
merely extravasated along its muscular 
coats. It was necessary to open the jejunum 
and introduce the oil directly into the 
lumen by means of a small urethral 


When the anastomosis is completed the 
adwelling Levine tube is pulled through 
he newly formed stoma so that its tip 
ies in the distal loop of collapsed bowel. 
^ slow continuous drip of 5 per cent glucose 
ontaining all the essential vitannns u - 
ishes adequate nourishment an • 

f these are well tolerated periodic feedi g 
f a suitable formula or breast milh a 
,e given. Should the bowel become d 
continuous decompression 


. . T 


■'ase I. Occlusion oj luc - 7 -- . . 
'insic Adhesions: B. S. S., a fu ter - 
Ing a birth weight of seven 
ces vomited its first feeding f 

eafter. The skin dry dte turg 
tissues was poor. We saw her J 
;natal day, at "'bich time she 
pounds six ounces. No a ob- 

delivery room or m the nurse j 
ed the passage of flatus but 

astrium was distended and tj 
leristaltic waves w'cre visi • 
aled an enormous dilation 0 
first portion of the duodenum but 
visible in the small intestines or coio 
te solution of barium was introduce 


CASE REPORTS 

I. Occlusion oj the r 
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the stomach through a Levine tube but none 
of the barium passed beyond tlie transverse 
duodenum. (Fig. 1.) The barium was im- 


point of obstruction. Whether the prolonged 
pressure of the extrinsic cicatricial bands had 
held the walls of duodenum in such firm ap- 



Fig. I. Case i. The barium has readied 
the obstructed duodenum. Note the 
degree of dilatation. No gas bubbles 
are visible in the small intestines or 
colon, thus confirming the diagno- 
sis of congenital atresia of the 
duodenum. 

mediately aspirated from the stomach by 
means of gentle irrigating lavages. A mild 
Hushing of the colon recovered mucoid material 
devoid of bile pigments, milk curds or squa- 
mous epithelial cells. The colon occupied its 
normal position. It was assumed that we were 
dealing with an infra-ampullary duodenal 
obstruction. 

The preoperative regime consisted of cor- 
recting the dehydration, replenishing the 
electrolytes, and combatting the existing 
anemia by repeated transfusions of whole 
blood. The abdomen was opened under 
cyclopropane anesthesia. The dilated stomach 
was further decompressed by continuous suc- 
tion on the indwelling Levine tube. A dense 
band of adhesions arising from the root of the 
mesentery were seen to cross the transverse 
segment of the duodenum to become attached 
to the posterolateral parietes. These adhesions 
were divided thereby liberating the duodenum. 
However, none of the contents of the upper 
duodenum could be expressed beyond the 


Fig. 2 . Case i. A film taken on the 
fourth postoperative clay, thirty 
minutes after the ingestion of the 
barium. The degree of duodenal 
dilatation has diminished. Barium 
can be seen passing through the 
newly formed stoma into the je- 
junum. The rectosigmoid contains 
barium which had been ingested on 
the previous day. 

position that they had fused, or whether the 
obstruction presented a regional atresia could 
not be determined. The collapsed jejunum wms 
opened and found to have a normal lumen as 
was evidenced by the ease tvith which 10 cc. 
of mineral oil could be forced along its lumen. 
A posterior gastrojejunostomy was accom- 
plished by the usual technic. The indtvelling 
Levine tube was pulled through this stoma so 
that its tip was placed in the lower jejunal 
loop. Three hours later feedings of breast milk 
were given through the tube and pleasing 
convalescence resulted. Fluoroscopic studies 
with barium demonstrated a normal function- 
ing gastroenterostomy. (Fig. 2.) This youngster 
is now one year of age and in the best of health. 

Case ii. Duodenal Obstruction from Faulty 
Rotation oj the Cecum: B. J., female baby, full 
term, weighed six pounds ten ounces. The 
obstetrician commented that the distended 
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Gpig£istriuni iTiiicIc "tlie delivery vprv rl»fTr^i*Ii- * t •! t 
S he vomited in the delivery room and lid peXmed f 
progressive regurgitation with every feeding dS dSlf V 1 

ff ~ i l ' ' malrotation. In spite of the 

MJ .» postoperative therapy this emaci- 

, youngster died on the fourth postoperative 

Autopsy studies demonstrated a functioning 

4 pPi®P. ®^oma and a complete occlusion of the duodenal 

t point where the adhesions had been 

^ jf . divided. An early diagnosis with prompt 

“ surgical correction might have saved this hahy. 

^ Case hi. Congenital Atresia of Duodenum: 

i J- C., a female, full term, weighed five pounds 

* . ■' - -iSi- ounces at birth. The obstetrician 

' JltblK - ' noticed tliat the epigastrium was greatly 

^ A , * distended and the skin had deep icteric tinge. 

V- A pernicious and persistent vomiting followed 

f the first feeding. The acholic vomitus con- 

- 'i' sisted' of gastric juices and milk curds. No 

' , meconium was passed even though given small 



Fig. 3. Case in. A preoperative scout film outlines 
the dilated stomach and duodenum. The absence of 
gas in the small intestines and colon is pathogno- 
monic of congenital obstructions of the duodenum. 


colonic flushing and the returning fluids were 
acholic. In spite of daily transfusions of 30 cc. 
of whole blood a progressive anemia developed. 

The attending physician made the presump- 
tive diagnosis of icterus neonatorum. 

The baby was six days old when first seen in 
consultation. The weight was four pounds ten 
ounces. The icteric index was 85, the urine 
contained 4 plus bile but lavage of both the 
stomach and bowel were negative for bile 
pigments. Scout films revealed a dilation of the 
stomach and duodenum while the ileum was not 


The vomitus contained bile. Antispasmodic 
drugs, special formulas, and blood transfusions 
all failed to halt the dehydration, emaciation 
and rapid loss of weight. 

We saw the baby on its sixth day of life, at 
which time it was in a very precarious condi- 
tion. After careful preoperative preparation 
the abdomen was opened under cyclopropane 
anesthesia. The stomach and duodenum seemed 
to fill the entire abdominal cavity. The cecum 
lay just below the distal end of the stomach 
and from it a dense band of reflected peri- 
toneum passed over the descending duodenum 
thus effectively compressing its lumen. After 
releasing the abnormal adhesions the duodenal 
canal refused to be dilated. Pressure on the 
dilated stomach did not force the fluids 
beyond the point of obstruction. The baby was 
in such a precarious state that an antecoJic 
gastrojejunostomy seemed advisable. After 
opening the collapsed jejunal lumen and forcing 


visualized, but the colon contained a fciv 
pockets of gas. (Fig. 3.) The colonic gas was 
thought to have been introduced when giving 
the enema. A diagnosis of complete atresia of 
the duodenum with obstruction of the bile ducts 
was made, but as the baby was moribund 
operative intervention was deferred. She died 
two hours later. 

Autopsy findings demonstrated the duo- 
denum to consist of a solid cord, having no 
lumen. The gallbladder and bile ducts were 
enormously dilated as the atresia had eliec' 
tively obstructed the ampulla of Vater. 
enlarged liver was deeply stained wath ^ e 
pigments resembling an adult t3pe of biliao 
cirrhosis. 

In spite of these extensive malforma- 
tfons such conditions are anienab e to 
surgery. Had an early diagnosis been made 
and the proper preoperative treatment 
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administered the defects could have been 
remedied by doing a gastrojejunostomy 
and cholecystoenterostomy. It is interest' 


nium. A persistent and troublesome vomiting 
contributed to a rapid dehydration and emacia- 
tion. A barium meal revealed a complete 



Fig. 4. Case iv. The ingested barium fiUs the 
dilated stomach and duodenum but fails to 
pass into the jejunum. The absence of gas 
in all segments of the lower intestinal tract 
suggests the presence of a congenital ob- 
struction of the duodenum. 

ing how well the fetus tolerates these 
congenital deformities and it is not until 
birth that toxic symptoms develop. Hicken 
and Crellin^ reported five cases of congeni- 
tal atresia of the bile ducts and outlined 
remedial procedures. It is imperative that 
the provocative cause of the jaundice be 
accurately determined if these patients are 
to be saved. 

Case iv. Transverse Septal Diaphragm of 
the Duodenum: B. M., a female, weighing six 
pounds four ounces, appeared normal at birth. 
On the second day a peculiar cyanosis ap- 
peared which was readily relieved by oxygen 
therapy, but no pulmonary or cardiac abnor- 
malities could be demonstrated. There was a 
spontaneous evacuation of bile stained meco- 


Fig. 5. Case iv. A progress film taken 
on the third postoperative day 
shows tlie barium escaping through 
the stoma into the upper jejunum. 

The entire intestinal tract is now 
patent ns attested bj' the presence 
of gas in various segments of the 
intestinal tract. 

obstruction of the first part of the duodenum 
as none of the barium was seen to pass into the 
jejunum. (Fig. 4.) The small intestines and 
colon were devoid of gas bubbles. The extremi- 
ties were slightij^ spastic. A presumptive 
diagnosis of a complete atresia of the supra- 
ampullary portion of the duodenum and cere- 
bral birth injuries seemed reasonable. 

Dr. Scott Smith administered cyclopropane 
anesthesia supplemented bj'- the intravenous 
injection of intocostrin (curare-Squibb) . The 
stomach, duodenum, and gallbladder were 
enmeshed in a dense mass of adhesions, which 
were thought to have been produced by a 
neonatal pericholecystitis. After liberating 
these structures a heavy strand of adhesions 
was seen to cross the transverse duodenum. 
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Study. In our series of five cases there was 
an overall mortality of 8o per cent. One 
patrent was moribund when surgical con- 
sultation was obtained so no operation was 


This cicatricial band was divided and at- 
tempts were made manually to force the 
gastric contents along the duodenum, but an 
impassable obstruction was encountered just 

above the ampulla of Vater. The anterior 'jpcrrtLiujj >ytj, 

surface of the stomach was opened and a small ^^^^^tpted. Two babies had remedial con- 
catheter was passed into the duodenum but so desperately ill that they 

the persisting obstruction was again en- unable to withstand the operative 

countered. As the patient’s condition was shock. One infant had such an extensive 
precarious an anterior gastrojejvmostomy'^ was atresia of the biliary radicals that corrcc- 
performed and a Levine tube was threaded tion was impossible. Only one infant made 
t irough the newly formed stoma so that it fayp a complete recovery. In retrospect, how- 
m the distal loop of the jejunum. _ ever, we sincerely believe that an early 

uring icirst tiree ays t le postoperative diagnosis combined with corrective surgery 

* .r""""' '"-Sht i»ve saved four of these five pa- 

tceats. ihrec unnecessary deaths seem to 


were retained. (Fig. 5.) The following morning 
she developed a fulminating hyperthermia, an 
untractable cyanosis, and a progressive pul- 
monary congestion which terminated fatally^ 
six hours later. An autopsy revealed a bilateral 
apoplexy of extensive proportions, small pe- 
techial hemorrhages through the brain, diffuse 
pneumonitis and a localized peritonitis. Ap- 
parently the intracranial hemorrhages ac- 
counted for the preoperative cyanosis and the 
hemorrhagic changes of the adrenal glands 
produced the hyperthermia. It seems reason- 
able to assume that these complications 
resulted from birth in;uries. The gastro- 
jejunostomy stoma was functioning, for stom- 
ach contents were found in the ileum. (Fig. 3.) 
There was slight leakage at the stoma for small 
amounts of the gastric juices had seeped out 
between the sutures. Interestingly, both the 
abdominal wound and the gastric stoma 
presented no evidence of healing. 

Case v. Complete Atresia of Duodenum and 
Bile Ducts: L. C., a female, had suffered from a 
pernicious vomiting during the first three days 
of life, Biluria, acholic stools, intense jaundice, 
malnutrition, meiena and enlargement of the 
liver suggested the diagnosis of atresia of the 
duodenum and bile duct. In spite of an energetic 
attempt to prepare her for operation she died 
the following day. Postmortem studies demon- 
strated a complete atresia of the gallbladder, 
bile ducts and duodenum. Such extensive 
abnormalities cannot be corrected.^ 


be a high price to pay for procrastination. 


Case 

Aciatocny 

Operation 

Result 

s. s. 

Femnfc 

j Compressive ad- 
1 lesions trans- 
J verse duodenum 
j A-tresift duodc- 
( num 

Anterior jsasUo- 
lejunostomy 

Becovecy—* >\cll t 

year 

1 

B. J- 
Fcmafc 

Atresia transverse 
c/uoc/enum 

Faulty rotation of 
cecum 

; Antfirlor gastro- 
/c/unostomy 

i 

jOied — pneu' 
j monia 4tb post* 
operative day 

0. C I 
Female 

Atresia duodc- ' 
r\um at ampulh i 
Vater 

No operation; 1 
morihuncJ when j 
' seen | 

' Confirmed by au- 
topsy 

B. M. : 
Fcrnalc 

Transverse c/uo- 1 
cIcnaJ diapbra^tm,) 
supra-nmpuilaryl 

/ 

Anterior pastro- [ 
)c}ut\ostomy ( 

Adrenal apo- 
plexy; died S(li 

postoperative 

day; cercbr/d 

hemorrhage 

L. C. 
Fciua. Cc 

Complete atresia 
of duodenum 
a/Jc) b;Je ducts 

Exploration only 

Died ,-t!i P"'t' 
oper,nlivc day 


COMMENTS 

Acute obstructions of the duodenuin in 
the newborn must be classed as surgical 
emergencies. Delay merely^ invites^ a 
hibitive mortality as indicated in this 


This study emphasizes one other im- 
portant fact, namely, that the surgeon 
cannot assume that the cicatricial ban s 
which are compressing the duodenum are 
solely responsible for the obstruction. 
Occasionally, as in two of our patients^ 
there may be an associated segmen a 
atresia of the duodenal lumen. Unless 0 
conditions are corrected the obstructs e 
syndrome continues, 

SUMMARY 

I . Five cases of acute obstruction of the 
duodenum occurring in the newborn ate 
presented. 
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2. A discussion of the various anatomic 
abnormalities encountered, symptomatol- 
ogy, roentgenograph diagnosis and meth- 
ods of treatment are presented. 
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Amioimcement: The American Association for the Study of Goiter 
announce that their annual meeting will be held at the Drake Hotel, 
Chicago, Illinois, June 20, 21, 22, 1946. This will be the first meeting held 
since the beginning of the War. 



NON-ECLAMPTIC LATE TOXEMIAS TREATED BY 

VITAMIN E 


Evan Shute, m.b., f.r.c.s.c. 

LONDON, ONTARIO 


F or several years past^-^ a study has 
been made of the effect of administer- 
ing vitamin e to women suffering 
from the non-eclamptic late toxemias of 
pregnancjr. 

What follows is an analysis of 128 con- 
secutive, unselected “toxemias” of this 
type seen in private practice and so treated 
with vitamin e. Many of these patients 
had salt restriction as well, but no other 
therapy was used, and all were ambulant 
throughout, except Case 94. Many of them 
came under care in the first trimester of 
pregnancy, as will appear. Large doses of 
vitamin E were often required, especially 
toward term. 

The late toxemias were regarded for the 
purpose of this study as the state of those 
patients displaying edema and/or hyper- 
tension and/or albuminuria in the latter 
half of pregnancy. These toxemias were 
held to be non-eclamptic if the blood estro- 
gen level was high or “positive.”* 

The writer has repeatedly demonstrat- 
ed, as have others,® that a low estrogen 
value is a fundamental feature of either true 
pre-eclampsia or convulsive eclampsia. In- 
deed, clinical differentiation between the 
late toxemias is generally impossible with- 
out blood estrogen assays. 

Such differentiation is essential if vita- 


on Maternal Welfare must look at it 
askance. But this ancient classification is 
simple, certainly includes all the cases 
which should be considered, and is the one 
generally used b}'’ practitioners and most 
specialists. Of course it includes, un- 
fortunately for scientific accuracy, all 
those patients having renal-vascular dam- 
age long antecedent to pregnancy. But 
these last could not react very favorably 
to any therapeutic measure used only dur- 
ing a pregnancy; therefore, the clinical 
results that were achieved should not be 
biased in its favor. Our scales have thus 
been weighted against e deliberately. 

DATA AND ITS ANALYSIS 

The clinical data on the 128 women are 
listed in Table i. The blood pressures of the 
128 women are as set forth in Table n. 

Most of these women came under ob- 
servation in the first trimester of preg- 
nancy, as a glance at Table i will show. 
However, a large percentage, 79 per cent 
to be exact, did not attain a systolic 0 
more than 160 or a diastolic of more than 
100 during what remained of their preg- 
nancies. Moreover, at the time of delivery, 
fully 43 per cent of the women with ele- 
vated pressures had pressures apprecia i \ 
lower than the highest they had exhi ite 


min E is to be used therapeutically for 
pregnancy toxemias, for e probably is 
harmful to pre-eclamptics.® Surely endo- 
crine therapy should always be preceded 
by endocrine diagnosis, and vitamin e is a 
powerful anti-estrogen." 

It is obvious that the designation of 
advanced pregnancies as toxemic when pre- 
senting any or all of the triad of albumi- 
nuria, edema or h3^pertension leaves much 
to be desired. Those who favor the 
nomenclature of the American Committee 


during gestation. C 

It is to be remembered that only one 0 
these women was put to bed. The remain 
der did their housework as usual. 

The beneficial effect of E therap} 
demonstrated even better bj^ obser\ation 
made on their edema. Thirty-eight p 
cent of the women had no edema at c 
livery, 30 per cent had only slight ' 
and but 32 per cent revealed more th. 

that. , I r. nf 

The figures on albuminuria are also 
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33 
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28 Oedema @ 110/72 uo/72 2-4- 

36 @ 40 

12 Oedema @ 136/90 136/90 3 + 
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Key to Abbreviations in Tables 
Spent. = spontaneous delivery. 

Med. ind. = castor oil. quinine and artificial rupture of membranes. 
Mac. » macerated. 

Wks. = weeks, 

C. S. = Caesarean, 
vit. = vitamin. 


mos. = months. 


yrs. = years, 
ft. tr. = faint trace. 
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interest. Fully 88 per cent had no albumi- blood pressures weel-c nnrl 

Trwrt“'.„7orr; 

one plus or more. who had been quite normal in the early 

months of their gestations, and could not 
have been regarded as “essential hyper- 
tensions” or “nephritic” cases. 


Table H 


Highest 

B.P. .at- 
tained in 
pregnancy! 

250 + 

200-249 

160-199 

I 40- I 59 

139 or less 

130 + 

I 15-129 

loo-i 14I 

90-99 

89 or less 

No. of c.ases 

I 

3 

24 

78 

22 


COMMENTS 

In 1937, the author* presented evidence 
to show that only about 10 per cent of the 
late toxemias were truly pre-eclamptic or 
eclamptic, having “negative” estrogen val- 
_ _ ues. All the remainder could be conven- 

But the most striking effect of this iently lumped together for therapeutic 
management is to be seen on inspecting purposes as belonging to the non-convul- 
the duration which the gestations attained sive or high estrogen type. The toxic 
and the final weight of the babies then women presented in this series constitute 
delivered. It is only too well known how the major part of all the toxic patients 
many such toxemic pregnancies, as usu- seen by the writer in a ten-year period, 
ally managed, end in premature delivery Six more patients of this type could not 
whether artificially induced or occurring be included in the statistics because of 
naturally, stillbirth, in abruptio placentae scanty data. Only twenty-one women hav- 

or in the delivery of puny “immature” ing true pre-eclampsia and three convulsive 

infants. Such terminations are not common eclamptics were seen in the author’s own 
in this series. Excluding Cases 2, 31, 41 
and 91 which ended in the induced or 
natural delivery of monsters. Cases 51, 

52, 10 1 ending in miscarriages or the , 

expulsion of macerated fetuses, and Case tic, which approximates our figure of eight 
94, which ended in the bag induction of years ago and the 9 per cent mentioned 
twins (which survived), fully 92 per cent Eastman and Whitridge.'’ Nothing in 
of these 120 pregnancies ended at term, as obstetrics has been either more ludicrous 

judged by both birth weight and known or more misleading than the idea that tie 

duration of gestation. Only 4 per cent of majority of the late toxemias wou d pro 
these were induced or sectioned before gress to convulsions unless treated prop 
term. (Only one of these was sectioned — 

Case 88). There were only 3 per cent pre- 
matures, induced or not. There were only 
seven stillbirths, excluding just the gross 
monsters. There was only one case of 
classical abruptio placentae. The average 
birth weight, excluding the twins, mis- 
carriages, stillbirth, and monsters, was 


practice (exclusive of consultations) during 
the same period of time. In other words, 
only 15 per cent of the total 158 toxemic 
women were really pre-eclamptic or eclamp- 


erly. It is not good therapy that saves 8; 
per cent of such women from fits, hu 
the fact that they could not possibly haw 
fits under ordinary circumstances. Its ou 
be noted, however, that if these vonie 
are given very large doses of vitamin e 
the last day or so before labor begins when, 
as immediately after parturition, i 
be a sudden, sharp fal ol tii 


7 pounds II ounces for the boys, and 7 appears to be a sudden, snarp n 
pounds 6 ounces for the girls. blood estrogen level, conyu sive ec 

Owing to its cost, vitamin e therapy may sometimes be 

was continued in every case only until this reason, the author no"’ S’J 

delivery. Whether it should have been women large doses of 
stopped then is doubtful, for some of these delivery, hoping to ward oil p P‘ 

patients had higher or at least as high convulsions at least. 
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It is important to begin vitamin e 
therapy at least as soon as any evidences 
of toxemia appear. It is very much less 
effective if hypertension or edema becomes 
well established. As all of these women had 
blood estrogen assays when first seen, 
the abortion-toxemia-miscarriage taint, 
was detected in nearly all, even before 
clinical signs developed. 

It is obvious that vitamin e is not the 
last word in the management of these 
non-con vulsive toxemias, but it is equally 
clear from this study that it should be- 
come a major item in their therapy. 

If pregnancy can be regarded as a nine- 
months’ long e.xperiment on renal-vascular 
function or even on renal-vascular histo- 
pathology, the implications of this work 
are interesting.' Is there not a suggestion 
here of a new approach to the study of 
acute nephritis and nephrosis, as well as 
hypertension, to name the most obvious? 

Finally, mention may be made of a 
suggestive finding in relation to the hyper- 
tensions of this non-eclamptic group of 
toxemic pregnancies. Several years ago 
the late Dr. Percy Johns, one of our 
pathologists, and the writer studied a 
series of umbilical cords obtained from 
fetuses aborted, miscarried, or delivered 
prematurely or at term. Those obtained 
from mothers having high blood estrogen 
values in pregnancy showed a notable 
deficiency of the elastic laminae in the 
blood vessel walls. These laminae were 
fragmented and greatly attentuated. Thej^ 
gave the appearance of being pulled apart, 
fiber from fiber. This picture often ap- 
peared early in pregnancy. It is probable 
that such umbilical cord vessels would 
convey a sluggish blood stream to the 
fetus unless the vis a tergo were consider- 
ably raised. May not this offer an explana- 
tion of the hypertensions of some of the 
group of women under consideration? 
Their blood pressures would need to be 
raised earlj^ and to considerable heights in 
order to nourish their fetuses properly. No 
form of therapy could hope to lower that 
blood pressure appreciably and yet pre- 


serve those fetuses. This may explain wdiy 
the vitamin E used in our study has been 
most effective in maintaining fetal weight, 
and preventing maternal edema and al- 
buminuria, and least effective in reducing 
maternal hypertension. 

There ma}' be some linkage between this 
observation on the defective structure of 
the umbilical vessel walls in high estrogen, 
low E human pregnancies, and Mason’s'" 
histological studies of the fetal vessels in 
low-E rat pregnancies. He concluded: 
“some still une.xplained functional or 
structural weakness in the vascular wall, 
leading to dilation and stasis, is the 
characteristic lesion ’’ (of E-deficiency in the 
fetal rat), 

SUMMARY 

The histories of 128 consecutive, unse- 
lected women having a late toxemia of 
pregnancy of the non-convulsive type are 
analyzed. 

2. These women were usually seen for 
the first time in the first half of their 
pregnancies. 

3. All but one were ambulant through- 
out, and engaged in their usual tasks. 

4. All had “positive” blood estrogen 
values and were treated with vitamin e 
only, with or without salt restriction. 

5. Seventj^-nine per cent never attained 
a blood pressure above 160/ 100. At de- 
livery 43 per cent had lower pressures than 
the highest attained during pregnancy. 

6. Thirtjf-eight per cent had no edema 
at delivery and 30 per cent had only slight 
edema. 

7. Eighty-eight per cent had no albumi- 
nuria at deliverj'^ and only 6 per cent had a 
“one plus” or more, 

8. About 92 per cent of these preg- 
nancies ended at term (this is a corrected 
figure). Only 4 per cent were induced or 
sectioned before term. There were 6 
per cent stillbirths, excluding only the 
gross monsters. 

9. The birth weight of the living boys 
was 7 pounds i r ounces and of the living 
girls 7 pounds 4 ounces (a corrected figure). 
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10. This type of toxemia constitutes 
85 per cent of the toxemias seen by the 
writer. 

The writer acknowledges with gratitude a 
grant supplied through the courtesy of Mr. 
Blanc and the Hoffmann-LaRoche Company of 
Canada in aid of the preparation of these data. 
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Eclamptic convulsions are typical in their characteristics and coma is 
fairly deep between the convulsive seizures. There is a general aggravation 
of the other symptoms of preeclampsia including increased blood pressure, 

edema, and renal and hepatic changes. 

From “The Management of Obstetric Difficulties” by Paul Titus 

(C. V. Mosby Company). 



PRIMARY MALIGNANT TUMORS OF THE SPLEEN 

WITH SPECIAL REFERENCE TO ENDOTHELIOMAS 
Joseph A. Lazarus, m.d. and Morris S. Marks, m.d. 

NEW YORK, NEW YORK 


P RIMARY malignant tumors of the 
spleen are infrequent. In 4,000 opera- 
tions at the Boston City Hospital, for 
example, splenectomy was twice resorted 
to for primarj^ malignant tumor of that 
organ. Theile reported four examples of 
angiomas of the spleen which were found 
in 1,900 necropsies over a period of four 
and a half years in the laboratory of Prof. 
Lubarsch. Of these only one showed evi- 
dence of malignancy. 

Smith and Rusk, in 1923, summarized 
reports of 102 primary malignant tumors 
after a careful review of the literature, and 
added two of their own, which they desig- 
nated endotheliomas. 

Hausmann and Gaarde (1943) carefully 
studied the literature subsequent to 1923, 
and were able to collect forty-four addi- 
tional malignant tumors of the spleen, 
which included nine of lymphosarcoma. 
Twenty additional reports were indexed 
from those which were not available 
to the authors. To this group they added 
nine reports collected from the records 
of the Mayo Clinic, thus bringing the 
total to 178, of which thirty-three were 
lymphosarcomas. 

CLASSIFICATION OF SPLENIC TUMORS 

In classifying splenic tumors, Smith and 
Rusk, as well as Hausmann and Gaarde, 
divided them into the following five groups; 

A. Tumors arising from splenic capsule 
and trabeculae: (i) Fibroma; (2) fibro- 
sarcoma; (3) spindle cell sarcoma. B. 
Tumors arising from splenic lymphoid ele- 
ments: (i) Lymphoma; (2) lymphoblas- 
toma: (a) lymphosarcoma, i' large round 
cell (reticuIar-cell variety), 2' small round 
cell (lymphoblastic variety), 3' giant lymph 


follicle hyperplasia; (3) Hodgkin’s granu- 
loma. C. Tumors arising from the endo- 
thelium oj splenic sviuses: (i) Angioma; 
(2) endothelioma; (3) endothelial sarcoma; 
(4) angiosarcoma. D. Tumors arising Jrom 
cells of the reticulo-endothelial system: (i) 
Gaucher’s disease; (2) Niemann-Pick sple- 
nomegalia; (3) Christian syndrome; (4) 
reticulo-endothelioma; (5) reticulo-endo- 
thelial sarcoma. E. Carcinoma. 

We propose, to direct attention to group 
C, i.e., the group of tumors which arise 
from the endothelial lining of the splenic 
sinuses, and to report another case of 
angiosarcoma. 

ANALYSIS OF REPORTED CASES 

A. Smith and Rusk’s Tumor Data. A 
careful analysis of the case histories 
abstracted in Smith and Rusk’s paper 
reveals that of the 104 cases, twenty-six 
fall into group c. Of this number, seven 
were classified as endotheliomas (Smith 
and Rusk, (two cases); Wagner; Pasi- 
netti; Bunting; LeFort and Legueu; Te- 
nioin and Bonnel). Marshand and Aschoff, 
however, termed the tumor described by 
Wagner a large round cell sarcoma. To 
this group of endotheliomas. Smith and 
Rusk included the cases of Stengel (desig- 
nated a “neoplasm of the spleen com- 
parable to diffuse myeloma or certain 
infiltrating sarcomas of the liver’’); Cerka- 
sov (perithelioma); Menetrier (splenoma) ; 
Foix and Roemmele (nodular reticulosple- 
noma); Arnott and O’Connor (primary (?) 
cancer of spleen); Friedreich, Schonstadt 
and Grohe (lymphosarcoma). These au- 
thors classified the tumors reported by 
Golovina-Ammon (angiomatous fibrosar- 
coma); Cesaris (fibrosplenoma) ; LeFort 
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Aiiicrictin Joii rnnl of Siirgciy 


Lazarus, Marks-Splenic Tunio 
slvT“ Villard and 


AI’KII., 1945 

Js consequently evident that the clin.n. ■ 

of caranon.an.ust be excluded 

and three angiosarconra (Langhans; Tkeile'; ft\&ds'?f S^cTcWc 


Smith 


series nf rT^ collected 

senes of roq pnniary malignant tumors of 

htohn examples of 

sidered primary m the spleen. There Avere 
also twenty-nme tumors arising from the 
Imphoid elements. While a large number 

cLZ^'Xr''' .^undoubtedly lymphosar- 
comas, either primary or secondary, those 
denominated small round cell sarcomas 
were most likely tumors of lymphoW 
oiigm, commonly called lymphomas. On 
the other hand, the large round cell 
tumors apparently arise from reticular 
cells and closely resemble tumors of 
endothelial origin often classified as sple- 
nomas. According to Smith and Rusk, 
eleven of the tumors included in this group 
were probably of endothelial origin, and 
were consequently included in the category 
of endotheliomas. There was only one 
example of fibrosarcoma included in this 
category namely, that reported by Jepson 
and Albert. Risel, however, believed that 
this tumor arose from the sinusoidal 
endothelium. 


rp - J'xa yu Uiinic. 

andtrarcXT"® “P™'' 

9 primary sarcoma 
7 large round ceil sarcoma 

1 small round cell sarcoma 

2 unspecified round cell sarcoma 

3 hhrosarcoma 

2. Tumors arising from lymphoid de- 
ments of spleen: 

10 lymphosarcoma 

2 reticulum cell sarcoma 
4 giant lymph follicle hyperplasia 
3 - Tumors arising from sinusoidal endo- 
thelium; 

2 endotheliomas (Caldwell; Biller) 

I angioblastoma (DeNavasquez) 

I hemangiosarcoma (DelBuono) 

4 hemangio-endotheJioma (Orlandi; 

Zeno and Cid; Jones; Paine) 

I malignant hemangioma (Wright) 

1 sarcoma (Krumbhaar) 

4. Tumors arising from reticulo-endo- 
thelial system: 

2 reticulo-endothelioma 
2 reticulo-endothelial sarcoma 


5. Primary carcinoma r (Wenvath) 

fn tgp ■ ri Werwath’s report concerned a patient 

tumors nf ’^iscel aneous mahgnant who presented a nodule on the buttock. 

from thp l'tf> culled Autopsy disclosed extensive carcinoma of 

wire t .T ‘!'<= =PLcn and liver. For the reason pre 

•Seven I of el . X varied nomenclature, viously stated, the diagnosis of priinnry 
ofhpr mizxs umors, when studied by carcinoma of the spleen must here he cx- 

irlpni-ir' r believed to be eluded, Hausmann and Gaarde regard this 

ratpcrn^ neop asms falling into other as an example of metastatic carcinoma of 

endotheliomas, lympho- the spleen. 


sarcomas, round cell sarcomas, et cetera. 

There were also nineteen tumors de- 
scribed as carcinoma, but Smith and Rusk 
were of the opinion that most of them were 
actually lymphosarcomcas and endothelio- 
mas. Primary carcinoma of the spleen can compilations 01 omitn anci jiusk up 
arise onty from an embr5'onic inclusion of 1923, and that of Hausmann and Gaarde 
epithelial elements, and no instance of from 1923 to 1940, there arc thirty'seven 
such inclusion has even been reported. It in all, out of a combined total of G" 


FURTHEH anti LYSIS OF THE GKOUF 
OF MALIGNANT TUMOKS AKISING FliOM 
SPLENIC SINUS ENDOTHELIUM 

Combining the two series of cases in the 
compilations of Smith and Rusk up W 
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primary malignant tumors of the spleen. 
Of these thirty-seven tumors, sixteen (43.2 
per cent) were classified as endotheliomas; 
four (10.8 per cent) as angiomas under- 
going transition to endotheliomas; four 
(10.8 per cent) as endothelial sarcomas; 
four (10.8 per cent) as angiosarcomas; six 
(16.2 per cent) ashemangio-endotheliomas; 
one (2.7 per cent) as malignant hemangi- 
oma; one (2.7 per cent) angioblastoma; and 
one (2.7 per cent) sarcoma. With these 
data as a basis, we find that at least seven- 
teen of the thirty-seven tumors disclosed 
definite angiomatous features, although it 
appears to us that this estimate is low. 

Although Ewing maintained that endo- 
thelial sarcoma constituted the most com- 
mon variety of primary malignant tumor 
of the spleen, a review of the literature 
indicates that this is not the case. We are 
inclined to agree with Mallory’s contention 
that most of the reported tumors fall 
within the category of malignant lympho- 
blastomas. Although some of the tumors 
showed definite angiomatous features, in 
addition to the classical sarcomatous char- 
acteristics, the greater number, approxi- 
mately 54 per cent, failed to show them, 
but rather disclosed cellular proliferation 
arising directly from the endothelial cells 
lining the splenic sinuses. Rise!, as well as 
Smith and Rusk, were able to demonstrate 
conclusively the stages of transition from 
the endothelial cells of the splenic sinuses 
to the definitive malignant cells constitut- 
ing the tumor. They found that the reticu- 
lar cells played no part in the formation of 
this group of tumors. Ribbert, however, 
maintained that the recognition of a tumor 
of endothelial origin was solely by e.xaml- 
nation during its inception, a condition 
which can hardly be expected to present 
Itself. The mere presence of endothelial 
cells at the margin of a growth did not, 
according to this observer, constitute 
proof that the tumor arose from the splenic 
sinus endothelium. 

Judging from the varied terminology 
utilized in the identification of tumors fall- 
ing within this category, and from the fact 


that no clear cut lines of differentiation are 
present, except as regards the degree of 
vascularity, it may perhaps be e.xpedient 
to place them into two groups, namely, (1) 
non-vascular sarcomas arising from endo- 
thelium of splenic sinuses, and (2) malig- 
nant angiomas arising from endothelium 
of splenic sinuses. In this manner great 
confusion ma}' possibly be avoided in re- 
cording and tabulating tumors in this 
category. 

Sex and Age Incidence. The sex was 
noted in 127 patients, and of these there 
were seventy-three men and fift3^-four 
women. The average age was 48.5 years. 

Anlecedenl Diseases Involving the Spleen. 
A positive history of malaria was given in 
13 per cent of the reported cases. Syphilis 
was present in 4 per cent reported b}-^ Smith 
and Rusk, in 4.4 per cent collected by 
Hausmann and Gaarde, and in 33.3 per 
cent observed at the Mayo Clinic. There 
were onl}' four patients who furnished a 
history of typhoid fever. 

Metastases. We have attempted to an- 
alyze the subject of metastases in the group 
of primary malignant tumors arising from 
the endothelial lining of the splenic sinus 
based on the report of thirt3'’-seven tumors 
collected by Smith and Rusk, and Haus- 
mann and Gaarde. There were four re- 
ports in which the data were incomplete as 
regard the presence or absence of metas- 
tases. In sixteen reports it was definiteljf 
stated that metastases w'ere absent. How- 
ever, closer scrutiny of this group revealed 
that in eleven of these patients the reports 
were based on surgical intervention, in 
four on necropsies, and in one information 
was not given save to the effect that 
metastases were absent. Of the remaining 
seventeen patients (48.6 per cent) who 
came to autopsy, the liver was involved in 
eleven (64.1 per cent), the lung in four 
(23.5 per cent), Ijmrphnodes in five (29.4 
per cent), pancreas in four (23.5 per cent), 
and bone in four (23.5 per cent). 

Even a cursory review of the survival 
records reveals that the general prognosis 
m this disease is poor, and that in many 
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of the patients who apparently had no 
metastases at the time of operation, they 
were undoubtedly present at the time of 


Of this number, seven (17.9 per cent) died 
from shock, hemorrhage or other surgical 
complications. This high mortality can 



Fig. I. Left pyelogram showing marked 
mesial displacement of kidney by tumor. 

death. If this view is valid, it is likely that 
many patients had hidden metastases at 
the time of operation. 

Symptoms. The outstanding clinical fea- 
tures of this group of tumors, according to 
Smith and Rusk, are: (i) a rapidly growing 
tumor; (2) persistent or intermittent pain 
occasionally radiating to the abdomen or 
between the scapulae; (3) tenderness over 
the spleen; and (4) cachexia. Secondary 
anemia was a frequent symptom which 
usually occurred early in the course of the 
disease. Pleural effusion was present in 16 
per cent and ascites in 20 per cent of the re- 
ports collected by Smith and Rusk. 
Spontaneous rupture of the spleen was 
reported in three patients (Hauptman; 
Bush; Kendall). Fever and leukocytosis 
were inconstant. 

Sequelae 0/ Splenectomy. Smith and 
Rusk reported that splenectomy, subtotal 
splenectomj'’ or enucleation of the tumor 
was carried out in thirty-nine patients. 


Fig 2. Barium enema showing marked dis- 
placement of splenic flexure of colon by 
tumor. 

undoubtedly be attributed to faulty surgi- 
cal technic in vogue in the early days of 
splenectomy. Thirty-two patients survived 
the surgical procedure, but of this number, 
eleven (34.3 per cent) showed the presence 
of metastases, local recurrence or extension 
on subsequent examinations, at intervals 
ranging from five weeks to nine years after 
operation. Of the patients who apparent!}' 
recovered, there were twenty-one (65.7 
per cent) who showed no recurrence or 
metastases at the time the condition vas 
reported; but due to the fact that insuffi- 
cient time had elapsed postsurgically, it is 
highly probable that many succumbed 
from extension of the tumor, recurrence or 
metastases. 

Hausmann and Gaarde wrote that of the 
forty-five cases reviewed between 1923 ^ . 
1940, the spleen had been removed m 
eighteen. Four patients died within thirt} 
hours after operation. Of the remaining 
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fourteen, two died within one year. Twelve soft_ collapsible nodules may be noted pro- 
were alive for intervals ranging between jectmg above the level of the splenic 
thirty da3^s and eight years. Exploratory’' capsule. 



Fig. 3. F'G- 4 - 

Fig. 3. Surface view of tumor. 

Fig. 4. Sagittal section, showing tumor opened. Note irregular appe.arance of cut surface. 


laparotomj’ showed the tumor to be 
inoperable in four patients. In the Maj’O 
Clinic series of nine patients, splenectomy 
was carried out upon seven. One patient 
succumbed immediately after operation. 
The survival period of four others were 
nineteen days, three months, nineteen 
months, and four years, respectively. Two 
patients with fibrosarcoma of the spleen 
were found to have tumors which were 
inoperable. 

Histopathology. The spleen is always 
enlarged, often reaching enormous pro- 
portions. The tumor may be localized to a 
part of the splenic mass, but usually’ is so 
extensive that it completely replaces the 
splenic tissue. At times a thin rim of 
splenic pulp may be identified, but as a 
rule little if any normal splenic structure 
can be recognized when the organ is 
sectioned. The cut surface shows numerous 
whitish nodules dispersed through a red- 
dish or bluish-red background. In the 
vascular tumors, ordinarily designated as 
angiosarcomas, many’ large spaces con- 
taining blood clot or soft dark-reddish, 
necrotic bloody material can be seen. 
In the solid tumors, rounded, dark-reddish. 


Microscopy. Although the pulp is usu- 
ally’ recognized in occasional small areas, 
most of the splenic structure is obliterated. 
Tumors belonging to this category, par- 
ticularly angiomas, commonly’ show narrow 
channels and dilated cavities filled with 
blood. In some areas these vascular spaces 
are lined with atypical, undifferentiated 
cells growing rapidly’ and profusely’. The 
growth of tumor cells may be so rapid and 
exhuberant that they’ are crowded together 
and buckle into the splenic sinuses as 
papillary projections. The single cell has a 
scanty cytoplasm, and a large vesicular 
nucleus which almost completely’ fills the 
cell. The chromatin, which is scanty’, ap- 
pears as minute granules irregularly dis- 
tributed throughout the finely reticulated 
nucleoplasm. Nucleoli are absent as a rule, 
but mitotic figures are frequently found. 
Some parts of the tumor appear fibrous. The 
presence of spindle cells is not uncommon. 

CASE REPORT 

Mrs. C. C., aged thirty-three, married and 
the mother of two children, was seen December 
23> i944> because of pain in the lower abdomen 
and left flank, extending over a period of 
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several months. Two months previously she 
experienced a severe attack of pain in left loin 
accompanied by fever and weakness. Since 


Roentgenologically, a large diffuse shadow 
was seen filling the left hypochondrium. A left 
retrograde pyelogram showed the renal pelvis 



Fig. 5. Microphotograph (low power) Fig. 6 . Microphotograph (low power) showing 
showing remaining portion of rccogniz- solid syncytial tumor tissue and capillary 

able splenic parenchyma with Mai- .and vascular spaces containing red blood 

pighian corpuscles. cells (hemangio- and endotheliomatous 


then she had felt weak and had progressively 
lost weight, approximately twenty pounds. 
Pain in the loin never completely subsided. 
Although constipated all her life, this sj^mptom 
increased in severity during the present illness. 
Anorexia was present. She noticed no blood in 
the stools. There were no urinary or cardio- 


architecture). 

with a displaced upper calyx situated in close 
proximity to the vertebral column. The 
kidney proper was not enlarged, but situated 
directly above it there was a large diffuse 
shadow which appeared to be e.xtrinsic to the 
kidney, but which displaced the organ down- 


respiratory symptoms. The past history was 
entirely irrelevant. 

Physical examination showed a fairly well 
developed anemic woman, thirty-three years of 
age, who appeared chronically ill. The out- 


ward and mesiaJly. (Fig. i.) 

A barium enema showed narrowing of the 
upper part of the descending colon and broad- 
ening of the distal end of the transverse colon. 
The splenic flexure was displaced downward 


standing feature of the examination was the 
presence of a large tender tumor occupying the 
left upper abdominal quadrant. There was 
definite left costovertebral tenderness. The 
muscles of the upper abdomen were held 
rigidly. The liver edge was not palpable. 
Vaginal and rectal examinations disclosed no 
abnormalities. Rectal temperature was 101‘^F., 
pulse 140, blood pressure 130/80. 

Cystoscopy revealed no abnormalities in the 
bladder, and the urinary specimens obtained 
from both kidneys showed no abnormal 
cellular elements. 


and mesially. (Fig. 2.) 

Laboratory data were as follows.' Urinalysis. 
Specific gravity 1.008; hydrogen ion concentra- 
tion 5.5; albumen, faint trace; sugar, negative, 
microscopic i to 2 white blood cells per higi 
power field. Blood Count: Hemoglobin 36 per 
cent; red blood cells 2,150,000; white hloo 
cells 37,600; segmented polymorphonuefears 
81 per cent, non-segmented 4 per cent, young 
forms 2 per cent, lymphoc3'tes 1 1 per cent, 
m3miocj'tes 2 percent. The er3'throc3'tcs shone 
central achromia, pofkiloc3’tosis and .nniso- 
cytosis. Sedimentation Rate: 34 mm. in one 
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renal tumor. 

Operation (J.A.L.) was performed on Decem- 
ber 27, 1944. Under gas and ether anesthesia 
the left loin was opened through a 12 inch 
Albarren incision. Extending from the under 
surface of the diaphragm to the pelvis, and 
over beyond the midhne of the body^, there 
was an enormous, soft, ovoid, lobulated tumor 
as large as a canteloupe, which appeared to be 
superimposed and partly adjacent to the left 
kidney. The latter organ, which appeared 
somewhat reduced in size, was displaced down- 
ward and mesially, but was in no way involved 
by the tumor mass. The splenic flexure of the 
colon was displaced downward. There were 
extensive adherent blood clots between the 
tumor and the attached portion of the peri- 
toneum. The tumor, which was closely ad- 
herent to the undersurface of the diaphragm 
and to the lateral peritoneum, presented 
extensive hemorrhagic nodules directly under 
its capsule, giving the tumor its nodular ap- 
pearance. The vascular pedicle appeared to 
enter the tumor on its mesial border close to 
the upper pole. 

With considerable difficulty the tumor was 
delivered into the w'ound, and in doing so, the 
peritoneum was widely opened. Exploration 
of the abdomen failed to disclose any metas- 
tases. The pedicle of the tumor was triply 
ligated with chromic catgut and divided. The 
rent in the peritoneum was closed with a run- 
ning suture of plain catgut. A rubber dam was 
placed beneath the diaphragm and a small tube 
into the renal fossa. The wound was closed in 
layers. One unit of plasma w'as administered 
during the surgical procedure, and 500 cc. of 
whole blood directly following operation. Con- 
valescence W'as entirely uneventful. 

The pathological report was as follows: 

Macroscopic: The specimen consists of a foot- 
ball sized mass, measuring 25 by 15 by n cm. 
It has the shape of an enlarged spleen wdth a 
large and a small notch in one border. The 
surface of the mass is well encapsulated, pre- 
dominantly flat, with flat undulating promi- 
nences. (Fig. 3.) There are no nodular or boss- 
like masses and no penetration of the surface 
by its contents. Parts of the surface are thin, 
shiny, smooth, with pinhead sized tubercle- 
like w'hite thickenings. Other parts of the sur- 
face are dull, show' fibrous, w'eblike adhesions 
and numerous small and larger conglomerate 


dense wdiitc patches. On section, splenic tissue 
as such is not grossly recognizable. There is, 
however, a thin rim of tissue in the siibcap- 



Fig. 7 . Microphotogrnph (Iiigli power) showing 
solid tumor tissue nith syncytial architecture, 
nuclear polymorphism, atypism and mitoses. 


sular area w'hich is more homogeneous and 
fleshy. This rim measures 1.5 cm- in its widest 
portion and is of a uniform blue-red hue. The 
remainder of the extensive cut surface con- 
sists of tissue which show's marked mottling 
of (a) bright and dark red, nodular, but not 
encapsulated, friable tissue; (b) bright red, 
hemorrhagic, necrotic tissue; and (c) irregular 
streaks and conglomerate foci of grayish w'hite 
dense firm cellular and fibrous appearing tissue. 
These resemble anastomosing w'hite nodules 
and strands upon a blue or bluish-red back- 
ground, containing areas suggestive of clotted 
blood. (Fig. 4.) 

“Microscopic: Sections through the sub- 
capsular fleshy part reveal remnants of splenic 
parenchyma w'ith definitely recognizable splenic 
corpuscles containing a central arteriole and a 
mantle of dark round cells. (Fig. 5.) This 
mantle is of varying thickness. Elsew'here the 
splenic architecture is completely obliterated. 
This zone is replaced by abundant cellular 
tumor tissue and markedly hemorrhagic, 
cellular and fibrotic areas, and areas containing 
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irregular spaces filled with extravasated and 
clotted blood. The tumor tissue shows four 
types of architecture: (i) Syncitial Areas: These 


500 cc. of citrated blood was administered. 
About this time she began to complain of 
severe pam in the region of the right knee. 



Fig. 8. Femora showing metastatic tumor of right Fig. 5. Chest \-ray showing metnstases 01 tna 
femur. lungs. 


consist of a syncytial network of tumor cells 
wdth varying amounts of cytoplasm and 
nuclei varying from vesicular to dark dense 
and hyperchromatic. There are scattered and 
numerous regular and atypical mitoses. (Fig. 6.) 
(2) Endotheliomatous Areas: These contain 
lumina lined by somewhat more elongated 
cells, with more elongated nuclei. The lumina 
are small, slit-like and sieve-like. The lining 
cells, in places, also contain mitotic and 
atypical nuclei. (Fig. 7.) (3) Hemangiomatous 
Areas: These contain larger, irregular lumina 
lined by a single or multiple layer of cells vary- 
ing from flat spindle-shaped and endothelial- 
hke cells to more polygonal and syncytial cells 
with mitotic and atypical nuclei. The lumina 
are filled with blood, in places with clotted 
blood. (4) Fibromatous Areas : These consist of 
dense and loosely cellular stroma with mature 
spindle-shaped cells which are in continuity 
with the edges of the endotheliomatous and 
hemangiomatous areas. 

“Diagnosis; Hemangio-endothelial sarcoma 
of spleen showing (a) extensive infiltration of 
splenic pulp; (b) no extracapsular infiltration.” 

Immediately following discharge from the 
hospital the patient was given a course of deep 
roentgen therapy. On January 8, 194^, owing 
to a severe secondary anemia, a transfusion of 


Roentgenograms of the right femur and knee 
disclosed a large area of rarefaction in the 
medulla at the junction of the middle and 
upper third of the femur. (Fig. 8.) Approxi- 
mately two months later she developed s 
persistent cough. Roentgen examination of tlie 
chest (April 13, 1945) showed massive pul- 
monary metastases, (Fig. 9.) At this writing the 
patient is confined to bed with widespread 
metastases. 

SUMMARIZED CONCLUSIONS 

Primary malignant tumors of the spleen 
are uncommon, but tumors taking origin 
from the endothelial lining of the splemc 
sinuses are rare (thirty-seven cases). The 
most frequent group of tumors of the 
spleen are the malignant lymphoblastomas. 
Although various terms have been used to 
identify the primary malignant tumors 
falling within the group arising from the 
endothelium of the splenic sinuses, careful 
examination of the morphologic features 
of the tumors fails to show any clear-cut 
differentiation between them to warrant 
the varied terminology. It seems to us that 
a great deal of confusion may perhaps 
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Author 

Sex 

Age 

Designation of Tumor 

Outstanding Symptoms 

Metnstases 

Opera- 

tion 

Autopsy 

Smith and 
Rusk 

M I 

60 

Primary endothelioma 

Pain left side of abdomen 
and back j 

i 

i 

1 

Liver, pan- 
creas, re- 
troperito- 
neal lymph 
nodes, rib 


Yes 

Smith and 
Rusk 

? 

? 

Primary endothelioma 

? 

? 

7 

7 

Weichselbaum 

iM 

21 

Endothelial sarcoma | 

? i 

? 

7 

7 

Langlians 

M 

30 

Angiosarcoma j 

Pulsating abdominal tu- 
mor, pain 

Liver 


Yes 

Wagner 

F 

27 

Endothelioma (iMarchandj None 
& Aschofi" called it a large 
round cell sarcoma) 

1 

! None 

1 

1 

j 

Splenec- 

tomy 


Pasinetti 

M 

47 

Endothelioma 

? 

Liver, lungs 


j Yes 

Albrecht 

? 

1 

i 

? 

i 

Cavernous angioma with ! 
sarcomatous clianges. 1 
(Foix & Roemmelc ealled 
it angiosarcoma. Smith 
& Rusk called it heman- 
gio-endothelioma) 

^ ? 

1 

i 

7 

7 

7 

Bunting 

1 M 

1 

1 

, 1 

1 

40 

Endothelioma 

1 

i 

1 

! Abdominal pain, eniaci- 

1 ation 

1 

1 

1 

i 

Liver, pan- 
creas, gns- 
troliepa- 
tic nodes, 
subcuta- 
neous tis- 
sue j 


Yes 

1 

I 

1 

! 

LeFort and 
Legueu 

M 

56 

Endothelioma. (Smith & 
Rusk call it angioma 
with transition to endo- 
thelioma) 

History of malaria; large 
spleen, emaciation 

None 

i 

Yes 

i 

Theile 

M 

56 

Angiosareoma. (Risel 
claims this tumor similar 
to his own, LeFort ’s and 
Langhans’) 

Weakness, pain, leuko- 
cytosis, large abdominal 
tumor 

Liver, lung 
stomach 1 

i 

1 


Yes 

Jepson and 
Albert 

F 

15 

Fibrosarcoma. (Risel be- 
lieves type of cell here 
suggests an endothelial 
origin) 

Palpable tumor 5 months 
previously with dragging 
sensation 

None 

Splenec- 

tomy 


Bochelmanrv 

? 


Angioma with definite sar- 
comatous areas 

Tumor spleen 

None 1 

Yes 


Jores 

F 

45 

Angiosarcoma 

Large spleen 

Liver 


Yes 

Risel 

M 

52 

Endothelial sarcoma 

Tumor of spleen 

Liver 


Yes 

1 emoin and 
Bonnel 

F 

27 

Endothelioma 

Abdominal tumor 

None 

Yes 


Jopson 

F 

33 

Hemangiomatous endo- 
thelioma 

Abdominal tumor and 
anemia 

i 

None 

Yes 
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Author 

Sex 

Age 

Designation of T unior 

Outstanding Symptoms 

Metastases 

, Opera- 
tion 

Autopsy 

Grohe 

M 

20 

Lymphosarcoma (Smith 
& Rusk, also Bunting 
called it endothelioma, 
Risel called it lympho- 
sarcoma) 

1 History of previous fal 
; followed by pain ir 
left hypochondrium f 
months before death 

1 l.iver, mes- 
r entery, in- 
1 testine, 
right 
pleura 


'^'es 

Villard and 
Santy 

M 

22 

Smith & Rusk called it 
angioma showing transi- 
tional changes to endo- 
thelioma 

; ? 

? 

Yes 


Friedreich 

M 

56 

Smith & Rusk, Bunting, 
& Wcichselbaum called 
it endothelioma 

None 

Extension 
into dia- 
p h r a g m 
and tail of 
pancreas 


Yes (dc.atli 
due to ap- 
oplexy) 

Schdnstiidt 

M 

39 

Mixed tutnor— endotheli- 
oma and fibroma. 

(Smith & Rusk called it 
endothelioma) 

Sudden onset 4 weeks be- 
fore death 

Right ilium 
dorsal ver- 
tebra, col- 
on, stom- 
ach 


Yes 

Stengel 

F 

21 

Neoplasm of spleen com- 
parable to diffuse myel- 
; oma or certain infiltra- 
1 ting sarcomas of liver. 

1 (Smith & Rusk called it 
endothelioma) 

Pain left upper abdomen 
tumor, loss of weight 

None 

Yes 

i 


Cerkasov 

M 

1 

1 I 

Perithelioma. (Smith & 
Rusk called it endotheli- 
oma) 

Tumor i year in duration 

None 

Yes 


Menetrier 

M 

47 

Splenoma. (Smith & Rusk 
called it endothelioma) 

1 

? 

[ Peritoneum, 
pancreas, 
suprarenal 
capsule, 

Jung, 

lymph 

nodes 


1 Yes 

Golovina-Am- 

mon 

M 

16 

Angiomatous fibrosar- 
coma. (Smith & Rusk: 
angioma undergoing en- 
dothelial changes) 

? 

None 


Yes (pa- 
tient died 
of The _ 
meningi- 
tis) 

Foix and 
Roemmeic 

F , 

45 

Nodular reticulo-Sple- 
noma. (Smith & Rusk: 
endothelioma) 

Fever, anemia, cough, 
dyspnoea, tumor 

Left supra- 
renal 
lymph 
nodes 
along 
splenic 
vein 


Yes 

Cesaris 

F : 

76 

Fibrosplenoma. (Smith & 
Rusk: angioma with 
slow transition to endo- 
thelionia) 

Edema of legs, loss of 
weight 

None 


Yes (pa- 
tient dico 
of inyo- 
carditis) 
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Author 

Se,\: 

Age 

Designation of Tumor 

Outstanding Symptoms 

Metastases 

Opera- 

tion 

Autopsy 

Arnott and 
O'Connor 

? 

? 

Primary (?) cancer of 
spleen. (Smith & Rusk: 
endothelioma) 

? 

None 

? 

1 

? 

! • 

Orlandi 

F . 

44 

Primary diffuse iieman- 
gio-cndothclioma 

Tumor and pain in left 
hypochondrium 

None 

Yes 


Zeno and Cid 

iM ‘ 

30 

Flcmangio-cndotlielioma 

Pain in left hypochon- 
drium and asthenia 

None 

Yes 


W'right 

iM 

25 

1 

1 

' Primary malignant hem- 
angioma 

Pain in loins and back, 
swelling of abdomen as- 
thenia, icterus, loss of 
weight 1 

1 Liver 

1 

Yes 

1 

A'cs 

DelBuono j 

1 

1 

1 

F 

1 

52 

1 

i 

1 

j I lemangiosarcoma 

! 

1 

1 

Pain in left hypochon- 
drium, asthenia 

Cranium, 
spinal col- 
umn 

Yes 


Krumbhaar 

F 

1 

75 1 Sarcoma of spleen 

1 

1 

1 

1 

1 

7 

, None 


Yes (pa- 
tient died 
of bron- 
cho-pneu- 
monia) 

Jones 

F '55 j Hemangio-cndotlielioma 

Enlarged, tender spleen 

None 

Yes 


DeNav.asquez 

1 

1 

57 

Angioblastoma 

j Pain in upper abdomen, 
j (eft chest and axilla 

Liver 


Yes 

Paine 

i\I [64 

i 

Haemendothelioma 

Abdominal pain, loss of 
weight, dyspnoea 

Liver, bone 
marrow 

1 

Yes 

Caldwall 

1 M 

33 

Endothelioma 

Pain in abdomen, nodules 
j on trunk and neck 

None 

1 

Yes 

Biller 

F 

67 

Endothelioma 

t 

1 Asthenia, loss of weight, 

1 anorexia, pallor 

Lymph 

nodes 

j 

1 

1 

Yes 


avoided if the tumors were placed in two 
main categories, namely, (i) non-vascular 
sarcomas arising from endothelium of 
splenic sinuses, and (2) malignant angiomas 
arising from the endothelium of splenic 
sinuses. 

The pronounced symptoms are (i) 
a rapidly growing left upper abdominal 
tumor; (2) persistent or intermittent pain; 
(3) tenderness over spleen; (4) cachexia. 
These tumors are highly malignant, metas- 
tasize rapidly, and frequently involve the 
hyer, and less frequently the lungs, re- 
gional lymph nodes and pancreas. The only 
treatment which offers slight hope is early 
splenectomy. 
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SURGICAL CORRECTION OF CHIN MALFORMATIONS 


Lester W. Eisenstodt, m.d. 

Assistant Plastic Surgeon, Newark Beth Israel Hospital 
NEWARK. NEW JERSEY 

C HIN deformities are common con- glabella and mentum are in a perpendicular 
genital, developmental, and post- line and the upper lip protrudes sli^tly m 
traumatic disfigurements which mar advance of the lower one. (Fig. i.) Carelul 



an otherwise pleasant and highly accept- 
able facial contour. These malformations 
are a detriment to the individual both 
socially and professionally and are often 
the subject for constant repeated cruel 
ridicule. Many unfortunates with an elon- 
gate nose and a marked underdeveloped 
chin have often been labeled “bird face,” 
or “Andy Gump.” 

Facial features vary considerably be- 
tween and among races. There is great 
discrepancy among peoples as to which 
features are considered ideal. Individual 
likes and dislikes vary. Those facial char- 
acteristics which appeal to one are averse 
to another. When a feature is slightly over 
or underdeveloped, it is accepted as “going 
with the face.” Exaggerated deformity in 
■ one or more features, however, causes an 
unpleasant facial appearance an embarrass- 
ment to the patient. 

An accurate chart of facial alignments is 
impossible to establish. However, general 
principles have been set up for the relation- 
ship between the components which make 
up the face. In the white race, the most 
pleasant profiles are those in which the 


examination establishes the diagnosis as to 
what feature or features do not blend 
with the others. One or more may be at 
fault. Often, several malfeatures may be 
improved. In some cases, it is wiser to 
correct onl}' the most marked deformitj'. 
Occasionally, when all the features are not 
in harmonj^ it is advisable not to attempt 
correction unless both the surgeon and 
patient have a good conception of the 
anticipated end result. This is especially 
important in patients with psychoneurotic 
backgrounds. 

A chin which is hypertrophied or under- 
developed may not be a deformity in itself, 
but may be out of proportion in regard 
to the other features. (Figs. 2 and 3,) The 
most important features in relation to the 
chin are the superior maxilla and the nose, 
A chin which appears to be mildly under- 
developed may not be hypoplastic. The 
superior maxilla or upper teeth may pro- 
trude causing the jaw to appear small. 
Orthodentic treatment alone may be suffi- 
cient to correct the deformity. A prominent 
nose may cause a similar apparition. (Figs. 
4 and 5,) 
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in planning a chin correction Jr • 
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" chin- n' Photograph: humped nose and a moderately receded 

impiant. P ’oto after rhinoplasty and preserved eartilage chin 


the teeth occluded, and the lips dosed. 
1 he patient is carefully observed while 
opening and closing the mouth. When the 
mouth IS opened, the condyle of the mandi- 
ble passes forward on to the articular 
tuberosity of the temporal bone while the 
mental protuberance describes an arc 
doAvnward and backward. If proper nasal 
ventilation is obstructed either from a 
nasal occlusion or enlarged nasopharjmgeal 
vegetations, the lower jaw is displaced 
posteriorly, and a microgenic or “mouth 
breather” appearance is assumed. In these 
cases, simple alleviation of the obstruction 
causes spontaneous improvement in the 
esthetic appearance. (Fig. 6.) It is essential, 
therefore, to determine whether the de- 
formity is actual or apparent. Receded 
chins are evident soon after birth. 


ment. During the growth period, the 
malformed chin is an orthodontic problem. 
The orthodontist improves, and in many 
cases, cures the chin deformities by re- 
storing dental occlusion. In cases of bi- 
maxillary protrusion where both the upper 
and lower teeth are protracted, the ortho- 
dontist corrects the protrusion by extract- 
ing all four first bicuspids and then 
retracts the protruding segments, ff after 
restoring faulty occlusion the esthetic- 
result is not satisfactory, as in the case of 
absent or hypoplastic mental tubercles or 
an underdeveloped mental protuberance, 
plastic procedures must be resorted to. 
The plastic surgeon’s chief concern is the 
cosmetic end result and calls upon the 
more experienced orthodontist and oral 
surgeon for functional improvement. 
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Fig 3 A and b, preoperative photographs of nasal and chin deformity: orthodontia had been performed, 
c and D, postoperative photographs after rhinoplasty and preserved cartilage chin implant. 
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Fig. 4. A, preoperative photograph: prominent nose, short and receded chin; n, postoperative photo 
graph after rhinoplasty and preserved cartilage chin implant. 









Fig. 5. A, preoperative photograph: prominent nose with mild recession of chin; 
B, postoperative photograph after rhinoplasty and small preserved cartilage chin 
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CLASSIFICATION OF THE UNDER- 
DEVELOPED CHIN 

Hypoplastic chins may be classified as 
of five types; (i) Underdeveloped in a 
superior to inferior direction due to de- 
creased height of the body of the mandible 
or absence or recession of the lower teeth; 
(2) underdeveloped in a lateral to lateral 
direction due to decreased width of the 
body of the mandible; (3) underdeveloped 
in an anterior to posterior direction due to 
dwarfing of the mental protuberance, 
absence of the mental tubercles, shortening 
of the horizontal rami, or a posterior dis- 
location of the temporomandibular joints; 

(4) underdeveloped unilaterally due to a 
unilateral first branchial arch and cleft 
malformation or a unilateral dislocation 
of the temporomandibular joint, and 

(5) underdeveloped in a combination of 
two or more of the above. 

HISTORICAL DEVELOPMENT 

Blair,'' in 1909, after advancing a 
mandible by a bilateral section of the 
ascending rami for a marked retruded 
lower jaw, found he was unable to obtain 
sufficient improvement by this technic. He 
supplemented his operation by implanting 
a piece of costal cartilage together with the 
perichondrium under the periosteum of 
the chin and wired it in place. “A respect- 
able chin resulted.” Bilateral osteotomies 
through the ascending rami with advance- 
ment or recession of the mandible are 
successful in most cases. However, the 
potential danger of facial nerve injury 
causes one to substitute a simpler and as 
satisfactory method wherever possible. It 
IS ideal to obtain proper occlusion of the 
upper and lower jaws, but a mild malocclu- 
sion is preferable to a possible facial 
paralysis. If a severe third degree retrusion 
or protrusion is present, bilateral section 
and advancement or recession of the 
mandible through the ascending ramus is 
justified. Thoma''- believes that sections 
through the horizontal ramus are superior 
to those through the ascending ramus. 


Malformations American journal of Surgery 495 

(Fig. 7.) In mild or moderate recessions, 
orthodontia supplemented by a chin im- 
plant offers the simplest and safest pro- 
cedure. In addition, the discomfort of 
having the jaws wired together for several 
weeks is eliminated. The literature is 
voluminous on reported cases of mandi- 
bular ascending rami osteotomy and ostec- 
tom}^ but onlj’^ a few surgeons have had 
extensive experience in this type of section- 
ing. In their hands, the operative results 
are good. The average surgeon, however, 
resorts to the simpler chin implant method. 

A review of the literature reveals that 
successful end results have been achieved 
by employing various substances as chin 
implants to build out an underdeveloped 
jaw. Paraffin, celluloid, and ivor}^ have 
been used with satisfactorj’^ results but 
have generally been discarded. The dermis, 
derma-fat, derma-fat-fascia, and the crest 
of the illeum, are the more recent sub- 
stances preferred by some surgeons. Until 
the advocation of preserved cartilage by 
O’Connor and Pierce,^' autogenous rib 
cartilage and the osteocartilagenous nasal 
hump, septal cartilage and bone were, and 
still are preferred by many. They stated 
that, “After a five year waiting period we 
find that all of the refrigerated cartilage 
isografts that have been transplanted have 
retained their original size and identity.” 
Peer*2.3s removed preserved rib 

cartilage at various intervals up to two 
years and has proven histologically that 
the “dead cartilage grafts showed pro- 
gressive invasion by fibrous tissue and 
partial absorption.” Dupertuis’" rabbit 
experiments showed that, “whereas the 
preserved ear cartilage was actively in- 
vaded and absorbed, the costal cartilage 
although dead, resisted fragmentation and 
degeneration rather well during a period of 
two hundred and forty three days.” 
Lament^" found little difference histologi- 
cally and clinically in the structural 
changes between autogenous and preserved 
rib cartilage. 

Clinical observation of preserved septal 
cartilage implanted under the mucoperi- 
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Fig. 6. a, preoperative photograph: humped nose, marked deflection of nasal 
septum occluding both nasal passages; typical mouth breather, b, postoper- 
ative photograph after rhinoplastj' and septum correction without chin 
implant. 


Jr 



A n 

Fig. 7. A, preoperative photograph showing third degree chin protrusion. 
D, postoperative photograph eight weeks after performing .a bil.ncra! 
partial horizontal rami ostectomy with the cooperation of Dr. Ben/amin 
Jacobs (oral surgeon) and Dr. Benjamin Weiss (orthodontist). 
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chondrium of the septum into the dorsum 
of the nose for saddle defects, into the 
scalp, eyelids and face, have given the im- 



technic of transplanting 

PRESERVED RIB CARTILAGE INTO 
THE CHIN 

A preoperative cast of the face for study 
purpose IS helpful in estimating the size 
and shape of the proposed implant. Au- 
fricht, in his teachings, emphasizes the 
value of guide lines. These are drawn by 
antiseptic colored dyes before the tissues 
are distorted by an infiltration anesthetic. 



Fig. 8. a, preserved rib cartilage; d, preserved septal cartilage. 


pression that this cartilage is partially 
absorbed and more so under the septal 
mucosa.'* Preserved rib cartilage in good 
size pieces, however, seemed to resist 
absorption and the contours remained 
unaltered. 

The cartilage was stored in 70 per cent 
alcohol after removing the perichondrium. 
(Fig. 8.) One is advised to make repeated 
cultures for sterility. Repeated examina- 
tions of both the cartilage and the solution 
has never shown the growth of an organism. 
Refrigeration of the preserved cartilage 
has proved unnecessary. Solutions kept at 
room temperature for as long as three 
years showed no organism. Preserved rib 
cartilage was transplanted into the chin in 
sixteen cases without complication. 


Various configurations are sketched accord- 
ing to the deformitjn For the routine 
symmetrical dwarfed chin the following 
lines may be of value: A center line is 
drawn vertically down the chin and sub- 
mental region. (Fig. 9.) A transverse line is 
made in the existing sublabial sulcus or at 
the site of the proposed one if not present. 
Two vertical lines, parallel with the center 
line, are made marking out the proposed 
length of the transplant. A transverse 
line is made parallel to the sublabial line 
deliniating the width of the transplant. 
The thickness of the transplant is judged 
by placing it on the outside of the skin 
until the profile line is established. The last 
line is a small half-inch horizontal one 
drawn under the chin in a natural fold if 
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present, or on a level with the posterior people is sufficiently thick to maintain the 
border of the symphysis menti. graceful fullness of the chin. 

The cartilage is washed in fresh alcohol After local infiltration of a 2 per cent 
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Fig. 10. fl, b, c, 6 , c and f, full view models of various 
siwped implants used by the author; g, h and i, prolilc 
views. 



Fig n. a, preoperative photograph: prominent long 

mild pr’ol^aathism; b. postoperative photograph after rhinoplasty alone. 

and saline and modeled to eorrect the 

deformity. (Fig. lo.) All sharp corners are subcutaneous pocket me 

carefully rounded. The anterior surface to ^ e • periosteum is 

Tthe implant may be fiat and not neces- p ane 'i^^e poctet is slightly larger th.™ 

sarlly rounded as the mentum pad in most secteQ. in j 
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the implant so that it may be manipulated chin correction will give a gratifying result 

into position. The undermining should not in most cases. (Fig. ii.) 

be superficial as the margins of the trans- Occasionally, a mass of fibrolipomatous 



Fig 13 A and b. “goatee nevus.” nevus pilosus and pigmentosus of chin. 

plant may be apparent and bulge; nor ffig " ^1^^ 

should it L sc extensive as to allow room double submental 

for displacement of the graft. The cartilage easiycorr . horizonual 

is inserted and the incision closed by a few inverted natural fold. The chin is 

fine sutures. No internal fixation sutures componen ‘ subcutaneous e.\ci- 

are necessary as the cartilage becomes ^as^ W superfiuous skin is 

fixed by the surrounding tissues. A firm sion closed by subcuti- 

compression dressing is applied to maintain , fine skin sutures. Two small drains 

the cartilage in place and prevent hema- 7 aX^^^ of the T and a 

tomas. No drainage is permitted. The are • is applied to pre- 
dressing and sutures are removed after firm c i p of a hematomas, 

the fourth day. A mild ecchymosis and a vent the g^ar persists, it 

moderate edema are usually present when c t satisfactori ■ 

the bandages are removed. These disappear inconspicuous and 
in a few days. , , • u conclusions 

If a nasal deformity is associated with a methods of treatment of c ii 

chin deformity, correction of both results i. T discussed, ft h, 

in nronounced improvement. Most patients deformities ha . one 

“runderfevetoped chins consult the been 

plastic surgeon for a nasal correction when I",,„ce. The chin she 

f 3 ' prol" “ — h Ed harmonLsIy with the other 
fong nose, a simple rhinoplasty without features. 
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2. It has been suggested that in mildly 
or moderately retrudcd chins, orthodontia 
combined with a chin implant is preferable 
to a bilateral section of the ascending 
rami with advancement of the mandible 
wherever possible. 

3. Preserved rib cartilage is suggested 
as a suitable foreign implant which will 
give gratifying esthetic results when trans- 
planted into the chin to correct a recession. 

REFERENCES 

1. Babcock, W. \V. Surgical trcaimcnr of certain dc- 

formitie.s of tlic jaw associated witli malocclusion 
of the teeth. J. A. A1 A„ 53; 833. '909- 

2. Babcock, W. \V. Advancement of the receding 

lower jaw. Ann. Surg„ 106: 1105, 1937. 

3. Bettmak, a. C. Rebuilding the alveolar process 

and the buccal sulcus. Atn. J. Surg., 52: 62, 1941. 

4. Blair, V. P. Underdeveloped lower }aw with 

limited excursion. J. A. M. A., 53: 178, 1909. 

5. Blair, V. P. Oper.ations on the jaw bone and face. 

Surg., Cynec. & Obst., 4: 67, 1907. 

6 . Davis, A. D. and Dunn, R. Micrognathia. A sug- 

gested treatment for correction in earlj' infancj-. 
Am. J. Dis, Child., 45; 799. '933- ' 

7. Dupertuis, S. M. Actual growth of young car- 

tilage transplants in rabbits. Experimental 
studies. Arch. Surg., 43: 32, 1941. 

8 . Eisenstodt, L. W. Surgical treatment of atrophic 

rhinitis. Arch. Otolar^nigoL, 40: 451, 1944. 

9. Eisenstodt, L. W. Technic of secondary septal 

resection demonstrating regeneration of the nasal 
septal cartilage. Larjmgoscope, 34: 140, 1944. 

10. Esser, j. F. S. Correction of bird’s face. Am. J. 

Orlbodontics, 24: 791, 1938. 

11. Elev, R. C. and Farbeb, S. Hypoplasia of the 

mandible (micrognathy). Am. J. Dis. Child., 
39: 1167, 1930. 

12. Faillis, R. j. The use ofbone graftsin reconstruct- 

ing the mandible. Mil. Surgeon, 95: 535, 1942. 

13. Figi, F. a. Depression of frontal region, fat trans- 

plant. Surg. Clin. North America, p. 831, August, 

1931. 

14. Fomon, S. The surgery of injury and plastic repair. 

Baltimore, 1939. Williams and Wilkins Co. 

15. Goldhamer, K. Partial hypoplasia of the lower 

jaw. Am. J. Roentgenol., 45: 563, 1941. 

16. Hensel, G. C. The surgical correction of manibuar 

protraction, retraction, and fractures of the as- 
Ecending rami. Surgery, 2: 92, 1937. 

17. Hullihen, S. P. Case of elongation of the jaw and 

distortion of the face and neck caused by a burn, 
successfully treated. Am. J. Dent. S.C., p. 157, 

1849. 

18. Joseph, J. Nasenplastik und Sonstige gesichts- 

plastik, Leipsig, 1931. C. Kabitzsch. 

19. Kanavel, a. B. The transplantation of free flaps 

of fats. Surg., Cyjiec. & Obst., 23: 163, 1916, 

20. Kazanjian, V. H. Congenital absence of the r&mus 

of the mandible, J. Bone & Joint Surg., 21: 761, 

1939. 

21. Koch, F . Nevere Methoden und Fragen der Nasen- 

plastik. Klin. Webnsebr., 50: 1612, 1913. 


Malformations Anicrie.nnJournal of surgery 

22. Lamont, E. S. Reparative plastic surgery' of 

secondary' cleft and nasal deformities. Surg., 
Gymcc. & Obst., 80; 422, 1945' 

23. Lapage, C. P. iMicrognatliic in the new born. 

Lance/, 1 : 323, '937- 

24. Fussier, E. F. and Davis, A. D. The implantation 

of bone in the chin in a severe case of mandibular 
retraction. Am. J. Orthodontics & Oral Surg., 27: 
267, 1941. 

25. Maliniac, j. W. Reconstruction of deformed chin 

in its relationship 'to rhinoplasty dermal graft 
procedure of choice. Am. J. Surg., 40: 583, 1938. 

26. McCov, J. D. Factors which control treatment of 

the dwarfed mandible. Am. J. Orthodontics, 25: 
850, 1939. 

27. New, G. B. The use of cclluloidm correction of 

nasal deformities. J. A. M. A., 70; 988, 1918. 

28. New, G. B. and Erich, J. B, Retruded chins; 

correction by' plastic operation. J. A. M. A., 
U5; 186, 1940. 

2Q. New, G. B. and Erich, J. B. The surgical correc- 
tion of mandibular prognathism. Am. J. Surg., 
53; 2. 1941. 

30. Newman, J, Repair of prognathic and retruded 

jaws. Am. J. Surg., 58; 35, 1942. 

31. O’Connor, G. B. and Pierce, G. W. Refrigerated 

cartilage isografts. Surg., Gwicc. C'' Obst., 67: 
796, 1938. 

32. Peer, L. A. Experiments in nicohoi preserved carti- 

lage in humans. Arch. Otolarpigol., 27: 42, 1938. 

33. Peer, L. A. Fate of living and dead cartilage trans- 

plants in humans. Surg., Cynec. & Ob.'st., 68: 603, 
1939. 

34. Rubbrecut, O. A study of the heredity of the anom- 

alies of the jaws. Am. J. Orthodontics, 25: 731, 
'939- 

35. Salinger, S. Saddle nose, a report on the use of 

ivory' and cartilage implants. Illinois M. J., 72: 
412, 1937. 

36. ScHER, S. L. The deformed chin and lower jaw. 

Ann. Surg., 113:869, 1942. 

37. Sharpless, D. H. .and AIackenzie, C. M. The 

cosmetic and functional aspects of bone grafting 
in mandibular fractures. Nortbivcst Med., 40; 
372, 1941. 

38. Sheehan, J. E. The use of iliac bone in facial and 

cranial repair. Am. J. Surg., 32: 33, 1941. 

39. Smith, A. E. and Johnson, J. B. Surgical treat- 

ment of mandibular deformations. J. Am. Dent. 
A., 27; 689, 1940. 

40. Stewart, W. J. Congenital medial cleft of the chin, 

Arcb. Surg., 31: 813, 1933, 

41. Straith, C, L. and Slaughter, W. D. Grafts of 

preserved cartilage in restorations of facial con- 
tour. J. A. Ad. A., ii6: 2008, 1941. 

42. Thoma, K. H. Deformities of the jaws. Am. J. 

Orthodontics d- Oral Surg., 31 : 252, 1943. 

43. Tweed, C. H. The application of the principles of 

the edgewise arch in the treatment of malocclu- 
sion. Angle Orthodontist, ii: 12, 1941. 

44. Von Eitner, E. Ueber Entfernung, x'on Paraflinde- 

pots nach missgluckten kosmetischen Injek- 
tionen. Wten. med. Wchnsebr., 74; 923, 1924. 

45. Weiss, B., Lentz, M. J, and Newman, J. Correc- 

tion of severe mandibular protrusion by oste- 
otomy of the rami and orthodontics. A?n. J. 
Orthodontics & Oral Surg., 27: j, 1941. 



PRIMARY RESECTION OF MALIGNANT LESIONS OF THE 

LARGE BOWEL* 

William M. McMillan, m.d. 

Associate in Surgery, Northwestern Medical Scliool 
CHICAGO, ILLINOIS 

D ue to the many advances in dominoperineal resection has usually been 
chemistry and physiology it is now the procedure of choice. All of these proce- 
possible to carry out a one-stage dures necessitate the presence of either a 
procedure in certain cases of malignancy^ permanent or temporary artificial anus on 
Sowclj thereby avoiding the long the abdominal wall, with its disagreeable 
disability and economic loss as well as the aspect and a prolonged period of disabilit}'. 
disagreeable aspect of an artificial anus on At this time further advances in our 
the abdominal wall. knowledge of the physiology, chemistry 

The early attempts at overcoming ob- and pathology involved brings up the 
structive lesions of the bowel date back to question, should a one-stage operation with 
about 1813, and were well established at primary resection be the procedure of 
least fifty years before the development of choice in the unobstructed case with lesions 
antiseptic surgery.* From that date many down to and including the rectosigmoid 
variations in technic were recorded,- and area. By an unobstructed case, I mean a 
in 1884 Heineke described a multiple-stage patient who presents no obstructive symp- 
resection of the colon which was the first toms or mild obstructive symptoms which 
time that a planned procedure was sug- can easily be overcome by suction and 
gested for carcinoma of the colon, and liquid diet. The amount of colon removed 
this procedure was divided into three seems to bear no relation to the hazard of 

stages. In 1885, Colley was the first to operation provided attention is given to the 

suggest that in resection of a tumor of the blood supply of that portion of the bowel 
large bowel the tumor should be left in situ which remains. The site of the lesion, how- 
until protective adhesions occurred. Block ever, determines the amount of the bouel 
of Copenhagen, however, was the first one and mesentary to be removed along witti 
who actually carried out a three-stage the lymphatics. These principles are a - 
operation and published his results. In ready well established. The only portion 0 
1902, Mikulicz described the details of a the large bowel in which a primary resec- 
multiple stage aseptic method of removing tion remains questionable is in the tecto 
a tumor of the large bowel, stating that his sigmoid. At the present time it is genera \ 
first patient was operated upon in 1886. conceded that a malignant lesion in tus 
As a result of all the previous work the so- region requires an abdominoperineal resec 
called Mikulicz operation was developed, tion and a primary anastomosis is no 
although Mikulicz did not claim priority.* feasible. The objection to a 

Further progress in surgery of the large anastomosis in this region is , j- 

bow^el consisted in the obstructive resection danger of recurrence and also the hazar _ 0^ 
or in certain cases primary anastomosis infection; i.e., peritonitis, abscess, or go ' o 
preceded by an enterostomy for decom- way of the suture line. In the light 0 
pression at some distance proximal to the present experience only one objection c. 
obstructive lesion. For a carcinoma at the be raised and that would be the ques ion 
rectosigmoid junction or below, an ab- recurrence. No matter how objectiona 

* From the Division of Surgery, Northwestern University Medical School, and Department of Surgerj of 

Memorial and Cook County Hospitals, Chicago, III. 
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an artificial anus might be it could not 
compare with the tragedy of recurrence of 
the cancer. There are three routes in which 
carcinoma cells spread, (i) via blood 
stream, (2) direct extension, and (3) via the 
lymphatics. The two former present the 
same risk in either type of operation, 
so the latter seems to be the only question 
to be considered. 

As David and Gilchrist^ pointed out, it 
is relatively infrequent that we have 
retrograde spread of carcinoma through 
the lymphatics. With a primary anastomo- 
sis of the colon in the rectosigmoid area 
the dissection of the ^mrphatics can be 
quite as complete as though an abdomino- 
perineal resection was performed. There- 
fore, the only safety factor which the latter 
procedure affords is the discussion of 
the glands in the depth of the pelvis. Cer- 
tainly it must be admitted that a sharp 
dissection of the glands in the depth of the 
pelvis is far more theoretical than real. 

PREPARATION 

The period of preparation in the average 
case must be at least a week and longer if 
obstruction exists. Today we have well 
established principles of management of 
Intestinal obstruction as outlined by Licht- 
enstein^ which includes decompression by 
the Levine or Mlller-Abbott tubes. Among 
the other advantages of this decompression, 
it leaves a bowel wall that can be safely 
sutured. The maintenance of fluid balance, 
electrolytes and proper blood levels of 
protein have been stressed by Meyer and 
Kozoll.s 

We also have at our disposal the sul- 
fonamides in the form of the relatively 
insofoble sulfasuxadlne which renders the 
contents of the bowel relatively Innocuous 
if spillage occurs. In addition, proper 
vitamin therapy is carried out, including 
the maintenance of normal blood level of 
vitamin c. Therefore, before a candidate 
for primary resection of the large bowel 
comes to surgery, the following criteria 
must be established : 

The obstruction has been relieved by 


the use of suction and a liquid diet can be 
tolerated. The condition of the bowel wall 
is compatible with safe suturing, i.e., the 
obstruction has been relieved at least a 
week. The contents of the bowel have been 
rendered innocuous by the proper adminis- 
tration of sulfasuxadine over a period of 
four days or longer. The bowel is properly 
cleansed beginning forty-eight hours before 
surger^’^ b}' multiple enemas and castor oil. 
Fluid and electrolytic balance have been 
corrected, A normal blood picture has been 
obtained by means of blood transfusions 
and plasma, amino acids, and a high 
protein diet. To obtain a true picture of 
the blood protein level and the albumin- 
globulin ratio, it is necessarj’^ to check the 
hematocrit; failure to do so will many 
times give one a false impression. Vitamin c 
is given in large doses, either h3'^podermi- 
call}^ or by mouth so that a level of i or 
above is maintained at all times. 

TECHNIC 

The technic of primary resection of the 
colon with end-to-end anastomosis involves 
a thorough understanding of the blood sup- 
ply of the large bowel. Many surgeons are 
reluctant to ligate the' superior hemor- 
rhoidal artery unless an abdominoperineal 
resection is done. However, Dixon," of the 
Majm Clinic, has shown that ligation of 
this vessel does not compromise the viabil- 
ity of the lower segment of the bowel which 
remains. A short fat mesentery limiting 
the mobility of the segments to be anasto- 
mosed is a contraindication for this pro- 
cedure. A thorough dissection of the 
lymphatics must be carried out. After 
wide excision of the involved segment of 
the bowel and its mesentery the anastomo- 
sis is accomplished with interrupted fine 
silk or wire in -two la^^ers, any prominent 
vessels in the bowel wall having been indi- 
vidually ligated. Care must be taken that 
too large bites are not included in each 
suture because the turning in of a large 
cuff of bowel will predispose to undue 
narrowing of the lumen at the side of the 
anastomosis. The hole in the mesentery 
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that remains is sutured with plain No. (00) 
interrupted catgut on its two sides. A 
total of 2 to 4 Gm. of crystal sulfanilamide 
are frosted about the operative site and in 
different levels of the abdominal wound. 
In low resections, when feasible, the peri- 
toneum is closed above the operative site. 
No drainage is employed. 

POSTOPERATIVE MANAGEMENT 

It has been shown by some inyestigators 
that extensive adverse changes take place 
in the blood picture during, as well as 
after an operative procedure of this type. 
It is, therefore, imperative that whole 
blood, plasma of intravenous fluids be 
administered during and following the 
operation, so that normal levels of the blood 
compliments are maintained.® 

Postoperatively, carbon dioxide-oxygen 
inhalations should be given as indicated 
and the patient allowed to sit up early to 
avoid pulmonary complications. 

A rectal tube must be inserted fre- 
quently in order to prevent the develop- 
ment of pressure on the suture line, 
especially in low anastomoses. A Levine 
tube is also employed for decompression 
from above. 

Beginning eight hours after surger}' 
sulfonamides are given intravenously for 
a period of three to four days. 

COMMENTS 

With these principles in mind the 
author has had the opportunity of resecting 
twenty-seven cases of carcinoma of the 
large bowel in the past four years, using 
a one-stage procedure with end-to-end 
anastomosis and without a preliminary 
cecostomy. The locations of the carcinomas 
were as follows: Hepatic flexure, 4; trans- 


verse colon, 6; splenic flexure, 5; recto- 
sigmoid junction, 7; at or just above the 
level of the perineal reflection, 5. 

The patients average stay in the hospital 
was eighteen days; the longest twenty-six 
and the shortest fourteen daj^s. The tem- 
perature curve varied from normal to 
101.2°. There was one death due to a pul- 
monary complication. 


CONCLUSIONS 

1. The period of observation in these 
cases is too short to evaluate the recurrence 
rate. 

2. The technic described is not offered 
as an innovation but rather to demonstrate 
that in the light of our present knowledge 
of pre- and post-operative management, a 
primary one-stage resection of the large 
bow'el carries with it no undue risk. 

3. A primary one-stage resection is the 
procedure of choice for certain lesions of 
the large bowel rather than other methods 
which necessitate a prolonged period of 
disability accompanied by either a tem- 
porary or at times a permanent colostomj'. 
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GASTRODUODENAL INVAGINATION DUE TO A 
SUBMUCOUS LIPOMA OF THE STOMACHf 
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and Samuel E. Cohen, m.d. 
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BINGHAMTON, NEW YORK 

T he differentiation of invagination of 
the bowel into enteric, ileocecal, and 
colic forms (Nothiiagel, Wilms) has 
been considerablj’^ expanded, A complete 
enumeration of the forms of intussuscep- 
tion would include: 

I. Esophageal-gastric 

2. Gastric 

a. Gastro-esophageal 

b. Gastrogastric 

c. G astro-enteric 

(i) Gastroduodenal 

(2) Gastroduodenojejunal 

(3) Gastrojejunal* 

3. Enteric 

a. Enterogastric 

(i) Duodenogastric 
(2) Jejunogastric* 

b. Duodenoduodenal 

c. Duodenojejunal 

d. Jejunojejunal 

e. Jejuno-ileal 

f. Ileo-ileal 

g. Ileocecal 

h. Ileocecocollc 
4- Colic 

a. Cecocolic 
b. Colocolic 

Descending esophageal-gastric invagina- 
tions have as their basis mucosal hyper- 
trophy or various tumors as cited by 
Henschen.^^ Clinically they may lead to a 
prolapse-stenosis syndrome which presents 
all the signs of a cardiospasm. Enderlen’s 
accounH=>'.s''^«-' and that of Llaras and 
Ricard^® are the only descriptions of a 
gastro-esophageal invagination. Both were 


found while dissecting anatomy cadavers 
and each comprised a widely dilated, 
pouch-like esophagus within which lay 
a portion of the stomach. The gastro- 
gastric form has been reported as such by 
Baylac and Dieulafe® and Capua® but 
probably is more frequent as a transi- 
tional phase in gastro-enteric invagina- 
tions. Engel’s instance of telescoping of 
the stomach so that 'the p3dorus came to 
lie near the cardia was an incidental 
finding in a cadaver and the occurrence 
has been interpreted as an agonal self- 
invagination. The enterogastric in- 
tussusception is an infrequent though well 
known complication following gastroenter- 
ostomy. The mechanism is always retro- 
grade. The first case was described in 
1917 and by 1937 fort3'--three similar in- 
stances were available.^’” Of this t3'pe 
acute, chronic, intermittent, and T3'pes 
I to m are now current.^'* The enteric 
forms are by far the most common and 
are adequately familiar even in lesser 
institutions. A description of 1,000 such 
intussusceptions was already given b3’^ 
Fitzwilliams in 1908.'® Invaginations in 
the colon are not too frequent and are 
generally grouped with the enteric forms. 
The ileocecal and ileocecocolic types are 
fairly well represented. 

It is the gastro-enteric form that inter- 
ests us here now. The basis for our report 
was provided by a patient who sought 
advice in 1937 and required surgery soon 
thereafter. After waiting eight years it 
still represents the only case in thirty 
3mars of a busy surgical practice; another 
such case of the gastro-enteric type is 
hardl3'^ expected. 


Forms after gastroenterostomj', the invagination 
occurring through the stoma. 


t From the Departments of Surgery and Pathology of the Binghamton City Hospital. 
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Bockus’' encj^clopedic treatise describes 
the entity briefly and mentions only, one 
case, that of Wade“'^ in 1917. A recent 



Fig. 1. Roentgengram soon after ad- 
mission showing an abrupt delinea- 
tion of the contrast substance 
traversing the middle of the 
stomach. A few streaks extend 
iongitudinaify. These features con- 
stitute the “abrupt sign with 
spurs.” 

supplementary review is not available. 
The circumstances, recommend this survey. 
The occurrence of the lipoma in our case 
affords an opportunity to summarize this 
form of benign gastric tumor. 

CASE REPORT 


stomach. This episode had begun much like 
her previous gallbladder attacks. The pain was 
mild, but soon the vomiting became severe and 
prominent. It persisted for three days; where- 
upon, the patient was admitted to the hospital 
by Dr. S. M, Allerton and referred to the senior 
author. Her bowels had been moving; the stools 
were not tarry, red, nor clay colored. For about 
a year prior to this development she had be- 
come aware of a tumor mass just above the 
umbilicus. TJiis had been growing slowl}^ couid 
be moved about freelj'’, and was not tender, 
Physical examination presented a we!! con- 
stituted, poorly nourished woman, whose skin 
was dry, pale, and pasty. The abdomen was 
soft and not tender. A healed mid-line scar was 
present belorv the navel. A freely movable, 
firm mass was felt in the epigastrium and esti- 
mated to be about 3 by 5 cm. This tumor ivas 
irregular in outline and gave the impression of 
being located in or around the transverse 
colon. The remainder of the examination dis- 
closed no other morbid conditions. The ad- 
mission diagnosis %vas obstructive carcinoma 
of the transverse colon with metastatic obstruc- 
tion of the pylorus. 

A gastrointestinal series on the second day of 
hospitalization was reported as follows: The 
patient was too sveak for a regular fluoroscopic 
examination, thus, only a glance was obtained. 
It tvas sufficient to disclose that the antrum 0 
the stomach was not filling and that a retention 
of barium was occurring in the upper im! . 
Chest, heart, and esophagus were normal. I nc 
regular films showed an advanced obstruction 
apparently involving the lower ^ half 0 t>c 


The patient was a sixty-one year old, white stomach. (Fig. 1.) A fluid level was note 

below the stomach. At six hours, the app < 
ance was unchanged and only a very sma 
amount 


female. When forty-nine years of age a pan- 
hysterectomy had been done (in 1925) since 
which she bad been troubled with stubborn 
constipation. In 1934, she began to lose weight, 
was tiring easily but knew of no specific com- 
plaint. In Nov^ember, 1935, she experienced 
a paroxysm of pain in the right upper quadrant 
of the abdomen whxcli radiated through to the 
back and up to the right shoulder. It was 
accompanied by nausea and vomiting of a dark 
material. She was treated medically for gall- 
bladder disease and recovered. Thereafter, she 
suffered other episodes of the same nature 
which, hoNvever, were less intense and were not 
associated with vomiting. 

In December, 1937. the patient suddenly 
developed inability to retain food in her 


‘of"bariumlad ‘left the stomach. At 


cent 


forty-eight hours, there was at least yo ,, , 
residue in the stomach and the colon u as 1 
only in flecks. In the right flank there nem 
eight grouped shadows each not over i 
diameter, all of which had the 
of opaque stones in a ptotic gallbladder. ^ 
elusion; Obstructing lesion in the ° „ 

stomach, fortj^-eight hour residue, obs r 
of the bowel with fluid level, opaque 

bladder stones. „„vrrot: 

The laboratory data were all ncgati' e c. F _ 
Hemoglobin 56 per cent, red blood 
000; icteric index 6 ; nrine; faint 
albumin, few hyaline casts, much pus. 
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On the fifth day of hospitalization the pa- 
tient developed severe, generalipd pain in the 
abdomen accompanied by rigidity and tender- 


The first portion of the duodenum was elon- 
gated, under marked tension, and had rolled 
over the invaginated stomach. The normal 



A 

Fig. 2. A, the anatomic relationships encountered during the laparotomy; n, close up of 

tlie duodenal segment. 


ness to palpation. An enema returned dark, 
tarry feces. A laparotomy^ was performed on the 
ninth day, 

A right paramedial incision was made ex- 
tending from the costal border to the umbilicus. 
The right rectus muscle was reflected distally 
and the abdomen opened through the posterior 
rectus sheath and peritoneum. The pathological 
condition was immediately obvious: At least 
two-thirds of the stomach had become in- 
vaginated into the duodenum. (Fig. 2a and b.) 
The engaged stomach was wrinkled into broad 
folds but no area of puckering had developed. 
The uninvolved portion of the stomach was not 
dilated. The pylorus was evident as a thinned, 
pale ring of tissue and formed the proximal 
stoma of the intussuscipfens. The intussus- 
ceptum had pulled the greater portion of the 
omentum into the duodenum. The latter was 
dilated in its entire length and measured up to 
three inches in width. (Fig. 2B.) At the liga- 
ment of Treitz the distention ended abruptly. 


horseshoe configuration was intact and the 
duodenum was firmly fixed; no displacement 
had occurred. The pancreas, bile ducts and 
pylorus were also in their normal topographical 
relationships. At the duodenojejunal junction 
a tumor mass could be palpated which was 
freely movable and was estimated to be four 
inches long by three inches in diameter. The 
gallbladder was distended and adhesions were 
noted between the gallbladder, duodenum and 
transverse mesocolon. The gallbladder con- 
tained numerous calculi. 

By means of slight traction on the cardia 
combined xvith a milking manipulation retro- 
grade toward the pylorus disinvagination could 
be easily effected. Considerable hyperemia and 
edema had developed in the duodenum, stom- 
ach, and omentum. The circulation of the 
disengaged bowel segments was not impaired. 
After total reduction of the intussusception, a 
large intragastric tumor could be palpated. 
During the manipulations the pyloric ring 
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rapidly regained its tonus and the duodenum Following a transient bout of atonicity of the 

contracted down to 1.5 to 2 inches. A gastros- stomach with delay in emptjung as seen in a 
tomy was performed in the anterior wall of the gastrointestinal series, the patient made an 



Fig 2 b. For descriptive legend see page 507 


Stomach transversely from the lesser to the 
greater curvature and the contents examined. 
A large, pedunculated, soft tumor was dis- 
closed attached to the posterior wall of the 
stomach by means of a broad, short pedicle. 

At the time, there was uncertainty as to the 
nature of the tumor. In view of the broad 
pedicle and the absence of adhesions m the 
lesser omental sac which could cause inter- 
ference, it was believed wiser to do a sleeve 
resection of the morbid portion of the stomach. 
The excision included wide areas of normal 
tissue on either side of the tumor. (Fig. 3A and 
B ) After the gastric anastomosis a cholecyst- 
ectomy was performed in the usual manner. 


.eventful convalescence and uas 

jm the hospital on January 

IS been observed medically during p 

•ning years. There has been no ‘ 

y of any sort referable to the 

^October, .944, the patient rcpor“^ 

rgical check-up. Her statement a as tit 

/not knotvn a day of sickness s,n» she 

e hospital. She is now sixtj eig ^ 

s no festrrotion of diet and never I as had ^ 
rtail any of her activities. c 
lOut twenty pounds of v eight tl,c 

proximate normal weight pr ■ ^ |,cr to 
structive mechanism which brouglit l-c 

e doctor in I937- 
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Dr. V. W. Bergstrom described the specimen Bockus' explain that the rnajority of 

as follows (Figs. 3A, b and 4); “The tissue benign tumors are too small to cause 
consists of a collar of stomach about 4 cm. sjTOptoms and consequently are never 



Fig. 3. Resected portion of the stomach with the tumor: a, before and n after disinvagination. A 
collar of stomach surrounds a soft tumor mass which is covered over by gastric mucosa. The 
surface is corrugated; a shallow ulcer is present near pedicle. On section the tumor is composed of 
lobules of fat. 


across the lesser curvature and 8 cm. across the 
greater curvature. Attached to the latter and 
also arising from the posterior surface is a 
tumor 8 cm, long by 6 cm. in one diameter and 
5 cm. in the other diameter. The attached end 
(the pedicle) is about 4 cm. in diameter, the 
free end has a low indentation in it. The surface 
of the tumor is somewhat corrugated, resembles 
slightly the lining of the stomach, and is mark- 
edly injected. A shallow ulcer 2.5 cm. in diam- 
eter is noted near the attachment. The tumor 
is very soft. On section beneath the mucosa 
the specimen appears to consist of a large 
lobule, or lobules, of pale fat. 

“The gallbladder measures 9.2 cm. by 3.8 
cm. The serosa is smooth, the wall is not thick- 
ened. On section 9 small facetted gallstones 
consisting almost entirely of pigment are found 
m the lumen. The mucosa is infiltrated with 
cholesterin and is rather thin. 

‘Microscopically, the tumor in the pyloric 
end of the stomach is a benign lipoma covered 
with gastric mucosa showing chronic inflamma- 
tion and interstitial hemorrhage. Chronic 
cholecystitis,” 

evaluation of the LIPOMATOUS 
COMPONENT OF THE PRESENT CASE 

The incidence of benign gastric tumors 
cannot be adequately estimated. It is 
supposed to be rare but Comfort^- and 


discovered. Even at autopsy many of the 
smaller intramural lesions can be over- 
looked and the incidence varies with the 
zest of the author. Roof’®" encountered 
seventeen benign gastric tumors in 250,000 
admissions, twelve of which were proven 
by surgery or autopsy. Rigler and Erick- 
son^® in 1936 found twenty-five benign 
tumors of the stomach in 4,236 gastro- 
intestinal examinations (1.6 per cent). 
Finesilver-* in 1942 reported an estimated 
43,200 gastrointestinal x-ray series studied 
in the period of eight years; six revealed 
benign tumors of the stomach. Stewarf’®”'®''” 
surveyed i r,ooo autopsies and encountered 
seventy-eight benign gastric tumors. Rigler 
and Erickson^® reported forty-seven benign 
neoplasms in the stomachs from 6,242 
autopsies. Rienets®° who was meticulous 
with 200 consecutive autopsies could tally 
thirty-two instances -with one or more 
benign tumors of the stomach and twelve 
instances with cancer. Dudley, Miscall, and 
Morse*® surveyed 76,077 adult surgical and 
medical patients admitted during three 
years and seven months (1935-1938). 
They found six benign tumors (1.3%) and 
450 malignant (98.7%); o.6%' of all their 
admissions were treated for gastric tumors 
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Of 4,413 autopsies performed at Belle- 
vue Hospital®'^ during five years (1930- 
^934)) 145 revealed turriors of the stom- 



Fig. 4. Microphotograph showing a section of 
the lipoma with its covering of gastric mucosa. 


ach (3.28%); 32 were benign, 113 were 
malignant. 

Some idea of the ratio of frequency 
between benign and malignant tumors of 
the stomach can be had from the following 
data: Eusterman and Sentry reported 
twenty-seven benign tumors which repre- 
sented 1.3 per cent of 2,168 gastric neo- 
plasms operated at the Mayo Clinic 
1907 to 1921 (e.g. 1:77). But 2,285 addi- 
tional neoplasms were inoperable. This 
indicated that only one of 166 gastric 
tumors was benign. At the Lahey Clinic^^ 
in a period of five years the diagnosis 
of benign tumor was proven in six cases 
while the diagnosis of cancer of the stomach 
was made 265 times in the same period 
(1:44). The proportion in Rigler and 
Erickson’s clinical material was 1:9, in 
their autopsy cases 1:3; Stewart’s ratio 
computes to 1:6; Finesilver’s 2:1. “The 
general estimate that 0.5-5% of gastric 
tumors are benign is too low. The figure is 
more probably 15-20%.’’=® 

Eliason- and Wright,*® Minnes and 
Geschickter®'* have made analyses of all 


-Lipoma of Stomach ' 

tumors of the stomach as have been re- 
ported in the literature. In Table i these 
major compilations are compared. From 
it one can appraise the relative infrequeiiey 
with which the lipoma appears as a benign 
gastric tumor. Records of the Mayo 
Clinic*^ show twentj^-four submucous 
gastro-intestin'al lipomas in a total of 3,924 
necropsies, four of which were in the 
stomach. Eliason and Wright found one 


Table i 

BENIGN TUMORS OF THE STO.MACIl 
As compiled from the literature 



Eliason and 
Wright 

1925 — 610 cases 

Minnes .and 
Geschickter 
1936 — 931 cases 


No. 

Per Cenl 

No. 

Per Cent 

Myoma 

325 

53-2 

344 

36.9 

Polyp 

49 

8.0 

182 

19.5 

Neurofibroma . . . . 



102 

10.9 

Papilloma 

60 

9.8 

89 

9.5 

Adenoma 

36 

5.9 

42 

4.3 

Fibroma 

29 

4.8 

42 

4./ 

Lipoma 

29 

4-8 

32 

3.4 

Polyposis 

12 

2.0 

16 

1.7 

1.6 

Hemangioma 

10 

1.6 

15 

Lymphadenoma . . 

14 

2.3 

14 

i-i 

Endothelioma. . . . 


.... 

12 

1.2 

Osteoma 

I 

.2 

I 


Osteochondroma , . 

I 

.2 

1 

I 

Myxoma 

Unclassified 

Cysts 

3 

II 

30 

■5 

1.8 

4.9 

38 

4.1 

simple 



29 

3-2 

dermoid. . , . 



5 

0 

echinococcus . . . 



4 

• 4 


610 


931 

- 


lipoma of the stomach in 8,000 necropsies 
Of Stemmler’s*=' 17,000 postmortCTi exami- 
nations nine disclosed lipomas. Comior 
surveyed all reported incidences 0 su 
mucous lipomas of the alimentary trac 
to 1931, added twenty-eight cases 0 
own and brought the total to i * 
dences. Of these twenty-two were m 
stomach. Rumold’’- in 
thirty-three cases of submucous 'P 
of the stomach as reported in the n ‘ 
ture 'during 1835 to 1940. He has 
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marized each case in tabular form. Of these, 
seventeen were found at autopsy and 
sixteen had been resected at operation. 
The size varied from a pea to that of an 
orange; the sex incidence was found to 
be equal; the age incidence varied from 
29 to 84 j^ears. This author concluded: 
“Less than i per cent of all tumors of 
the stomach are benign and only about 
three per cent of the benign tumors are 
lipomas.” Since Rumold’s article five 
additional cases have appeared. 

In summary, the benign gastric tumor 
is relatively infrequent yet adequate num- 
bers of them have been described. Of these 
the lipoma is the least frequent of the 
more important non-epithelial types. Ours 
is the thirt3’^-ninth case to be reported in 
1 20 years. 

EVALUATION OF THE PRESENT 
INSTANCE OF GASTRODUODENAL 
INVAGINATION 

Classification. Invaginations involving 
the stomach are the least frequent of the 
intussusceptions which are known to occur 
in the bowel. Henschen,-® Vulliet,^^ and 
Lonnerblad^® have in part reviewed cases 
reported. None is complete and enough 
has subsequently appeared to make a 
summary desirable. In Table 11 all avail- 
able Instances which have been called 
gastric or gastroduodenal intussusception 
have been compiled. They tally forty-one 
items. Not all, however, meet the criteria 
as encountered in our own case. The 
intussusception occurred in twenty-five 
women and eighteen men. The age incidence 
varied from twelve jmars to seventy-eight. 
In practically everjr instance a tumifaction 
was present in the stomach and could be 
included in the pathogenesis of the condi- 
tion. These tumors comprised ten polj'ps, 
six polyposis, ten adenomas or fibro- 
adenomas, two papillomas, six myomas 
or fibromyomas, one case each of sarcoma, 
carcinoma, hemangioma, lipoma, and neu- 
rinoma. The number of cases on the basis 
of mucosal hypertrophy is relatively high 
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lipoma of the stomach which herniated 
into the duodenum vv’as reported by 
Daza and Zunega.^® Ours is an instance of a 
gastric lipoma giving rise to a gastro- 
duodenal invagination ivhich descended 
to the ligament of Treitz. 

All of the recorded instances represent 
approximately 4 per cent of the gastric 
tumors. Although there are still few in 
number, enough cases and types are 
available to allow for a regrouping and 
classification. 

Firstlj^ an intussusception majr be 
complete or partial depending upon whether 
the entire thickness of the stomach wall or 
only the mucosa or the tumor is involved. 
Schmieden''® Pendergass,®" Henschen,^® 
Eliason and Wright’® and more recently 
Eckhoff,’® Norgore and Shuler,®” Weinberg 
and Raider®® have stressed the importance 
of a gastric polypositas or of a hyper- 
trophied gastric mucosa creeping down the 
stomach w^all to obstruct the pylorus or 
invaginate into the duodenum. These are 
partial forms as are also the instances of an 
intraluminal gastric tumor embedding itself 
in the pylorus or having trausversed the 
pjdoric ring eventrates into the duodenum. 
Fiori®® described a poljfp of the stomach 
that grew down into the jejunum; the 
gastric wall was slightlj^ umbilicated but no 
invagination had occurred. In the partial 
forms onlj^ the juxtaluminal constituents 
enter into the condition while in the 
complete tj^pe the musculature, serosa, 
and the ligaments of the stomach are also 
involved. (Fig. 5.) 

Secondly, the intussusception can be 
central or lateral. In the former the whole 
circumference of a portion of the stomach 
is symmetrically and uniformly pulled 
into a succeeding section of the stomach 
or into the duodenum. Therewith, the 
axis of the invagination coincides with or 
is parallel to the long axis of the stomach. 
In the lateral form, on the other hand, a 
funnel shaped puckering is present on one 
of the surfaces and the axis of the intus- 
susception is at an angle to that of the 
stomach. (Fig. 5.) 
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more rapid, the sedimentation rate was 
accelerated and a palpable, tender mass 
appeared m the left upper quadrant. For a 



Fig. 2. Drawing of the surgic.-illy removed speci- 
men whicii hns been opened. The peritoneal 
surface of the bowel is thickened. The wall of 
the intestine is thicker and less Ilevible than 
normal. In a few places tlie wall is inarkedb' 
thickened and stiff. There arc areas of narrow- 
ing of the intestine, at which point there is great 
thickness of the waif of the gut. The mesentery 
of the middle portion of the loop is greatly 
thickened and very dense in consistency. 
The mucosa shows irregular folds which run in 
all different directions. The submucosa is 
greatly thickened by dense, white, fibrous tis- 
sues. At one point the gut narrows down to a 
circumference of about i cm. At this point 
the lumen is barely passable for a medium size 
probe. Beyond this obstruction there is a 
perforation of the wall of the gut whicli com- 
municates with the peritoneal cavity. 

period of two weeks prior to this episode, he 
had been receiving sulfasuxidine in large doses. 
A clinical diagnosis of perforation of the 
jejunum and formation of an intraperitoneal 
abscess was made. Treatment was expectant 
until July loth, when, because of increasing 
pain and tenderness in the left upper quadrant, 
progressive anemia, increased sedimentation 
rate and daily rise in temperature, it was 
believed that exploration w'as again indicated. 

Consequently, on July lo, 1944, the patient 
w’as again operated upon. The invoKed por- 
tion of the jejunum was resected and a large 
intraperitoneal abscess rvas evacuated. The 
lesion showed evidence of much more extensive 
inflammation than w'as noted at the first 
operation. The organism isolated from the 
abscess was a streptococcus susceptible to 
penicillin. Consequently, the patient w^as 
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placed immediately on this form of therapy 
He received a total of 2,750,000 units, over“a 
period ol tivo weeks. Improvement was gradual 
until August 6, 1944, when it w'as noted that 
he again began to complain of pain in the left 
upper quadrant, with signs and symptoms of 
an acute inflammatory reaction. It was thought 
that this probably represented an exacerbation 
of bis intraperitoneal abscess and he was again 
placed on penicillin therapy, receiving 4,125,000 
units, over a period of twenty-one days. The 
patient then went on to make a satisfactory 
recovery. A-rays of the terminal ileum revealed 
no pathology. He had gained forty-four pounds 
in w'eight wdien he ivas discharged. Post- 
operatively he received a total of 3,000 cc. 
of whole blood 3,000 cc. of plasma, 5,000 cc. 
of Amigen, 298 Gm. of sulfadiazine, 184 
Gm. of sulfasuxidine, and 7,150,000 units of 
penicillin. 

The pathological report w'as as follows: 

Gross: The specimen (Fig. 2) consists of 
several loops of small intestine measuring 
approximately 75 cm, in length. The peri- 
toneal surface ol the bowel is thickened and 
frequently shows yellowish-w'hite dots measur- 
ing about I mm. in diameter; in addition there 
are many remains of fibrous adhesions. In the 
middle portion the serosa shows extensive 
hemorrhages. Dense fibrous bands bind ad- 
jacent portions together thereby causing severe 
kinking. The w'all of the intestine appears 
thicker than normal and is in general less 
flexible. In a few places the w’all is markedl}^ 
thickened and stiff. There is narrowing of the 
intestine in a few situations. In such areas 
there is usually great thickening of the wall 
of the gut. The wall of the middle portion of 
the small intestine is rigid and board-like. 
There are severe tears of the serosa and the 
wmll of the intestine in this area. A portion of 
the mesentery is attached to the^ intestine. 
The mesentery of the middle portion of the 
loop is greatly thickened and very dense in 
consistency. On opening the intestine the 
circumference of the proximal portion 
ures 6 cm.; its wall measures 5 mm. in thick- 
ness. The mucosa shows rather irregular 
folds which run in all different directions. 
Occasionally folds are quite prominent and 
appear edematous. The submucosa is greatij 
thickened by dense, white fibrous tissue and 
there is moderate hj^ertrophy of the muscu- 
laris tow-ard the middle portion of the specimen. 



